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Buys the Material Needed 
to Build This Home ! 

Prteti Includes Glue Prints; Architect’s 
Specifications; Full Details; Working 
Plans and Itemized List of Material. 



OUT! HOUSE DESIGN No. 13$ 

lTt-rOlaa house that -will please the jnftft ei- 
acllng. K h* ft- wide by J4fl It. tld'-p. not In- 
rirnllmr fr'rmt parcb or rear SXtCIriHlftn, itlioa 
tslght Mjaclnun rooms, bath ah r l large pantry 
A i'm I u r a*li mom. TbO Art-place in. the parlor is 
flanked on el t tier skit? by easement isa-fli with 
It-iiik'd apt A not her a rt £ Lana net ri do w is 

placed In rear uf dJ ring mom and still mnbthCf 
oil the stal r P I alto mu. T h c rooi n k arc.-o.il ta t ae, 
convenient mu. I well Uplift'd. 1'crfWt vwllij- 
(Ion throughout In external appearance 1 1 ta 
pLeaslng and attractive. It ia eaby to build and 
easny to aid i- 



We Save You Big Money on Lumber and Building Material! 

The Chicago Hou« Wrecking Ca. h ihfl largest concern in the world devoted to the isle of Lumber. Plumbing. Head he Apparatus 
ifid Bui 3 (ticiz Mner I il direct lo else cftftSimerc No one else can make you an offer like the fine shown above. We propose So furnish 
you eveTythiiig needed lor iho <ohs.i:uci3ur nE this building except 3 J ! limbing, Hen: :•*; and Masourv material. Write Iof exact details 
c f w j 3 3 [ w e furnish. It will be in accordance with out specifications, which are bo clad? that (here will bo tie possible misunderstanding. 

How We Operate : 

Wc purchase si Sheriff** SaleE, Receivers’ Sales md Manufac- 
turers 1 Sales, besides owning outrlchr sawmills and lumber yards. 

Usual I? wire ft you purchase you* hmldmg material fof the complete 
borne shown above, fcUawhereJl wtll^OSt you fttim 50 to bO per cenl 
more than we ask for it. By CUT ‘ direct to you’ 1 methods we 
eliminate several middlemen's profits. We can prove ibis to yctt. 

What our Stoek Consists of : 

We have everything needed in Building Mate flat for a buLltS- 
lng of any sort. Lumber, Sash, Dti&rs, Millwoifc. Stntcliltal iron. 

Pipe, Valves and Fitilftgs, Steel and Prepared Roofing, We also 
have Machinery. Nnfdware, Furniture, Household Goods, OiH.« 

Fixtures. Wire Fencing— in fast* anything requited to build or 
equip. Everything for the Home, the Office, the Factory or the 
Field. Send us your carpenter's Cl eontraclQi’s bill foi OUT low 
BBtlm ate, W e will prove ou r ab 1 lity to say e you money, WR 1 T E 
US TODAY, giving a complete [1st of everyffiiiie you need. 



Free Book of Plans! 

We publish a handsome, lllusi riled book containing designed! 
Cottages, Bungalows. Barns, Houses, etc. Wc can furnish the 
material complete for ah ye! these d«!gr«. This book is mailed 
ires lo those who MTtect’ V fill in the coupon below. Hven if you 
3f*ve no Imricdlaie lurcrinon of building, we advise tint you obtain 
a topy ol our FREE BOOK OF FLANS. It's a valuable book. 

Our Guarantee ! 

This company has a capital stock and surplus of fwflf 
31,000,000.00. Wc guarantee ab-mlute sattsl.ictinn In evety detail, 
1C you buy any material from us not as represented , wc will take it 
back at our freight expense and itiurn ynuf rn^Ficy. We recoE- 
fti^e the virtu* nf a sailsRed cusiantr. We will in every instance 
“Make Good.' 1 Thousands of satisfied. customers prove this. We 
refer you It? any bank of banker Anywhere. Look US up i II ih* 
Mercantile Agencies, Ask any Express Company. Write \q the 
publisher II f thi-s puhti cation. Our rci-pcirisibiliiy is unquestioned. 



High Grade Bathroom Outfits! 



Price of 



Outfit. $37.50 



Strictly new and ns 
good «S) anyone i , eLls„ 
Wfl Jqftve everything 
needed In, Plumbing 
hlikteris.1. Our price* 
mean s. -easing to you cf 
ao to fto per cent, ive 

can easily prove it If 
youwl 11 gl VC usa chance-. 

Hern- L:i an 1 Hunt rat Um 
o£ A bathroom outfit wo 
*re selling at Pff.hfl. 
Your plumber would 
risk yQo. about 860.-IK] for 

T + ' ■ Jin I V AHA Cif ti^ETs 



this sanfl OClttli. This le a positive fact. lt r » only ° [ie often 
Other complete fiti tilts that we are offering it prices ranging 
from ISB.OO to tnxi.BI, Our catalog dcvctlboa them in detail- i on 
need the book if you want to keep l»et-ed on up-to-itftte buvlnc^fl 
metbods, Oet our prLcc-j ou FI yd and FlttingH. Write ub today. 



Hot Water Heating Plants! 

Wef Li rnlvh new complete hot water h oat I r ■ 
outfits at. halTihe nsiiaLi^rlce!;. OnrpropO* - 
tl Oft include* at! pecemary p'lnri.w. iFpOCl (tCi: 
tlOtte, bloo prints and detft.1 hul Ifi^tructlon . 

MjtLatiijav ordinary tniHibwnlC Imudy v-in 
the usd Of too I h mn erud ly i nstal 6 L t. 

| m i" pij. can’t R ft w rons wlsco you tie 

mmm us, wc stand bsek of cve 
uiW^ill You aend Kni today •.. 

yiitiiili sketch of your building And t 
HEj will make you a pr,>pft3Ltloa 
jjBBBH ruTTjiH.li you a complete bteam 
'■ I HJ li ot water hCa ( 1 tig on l lit. 

| i "iijq Wenl*0 have hot sir fumac> 

■ Out tHJuklct on bewtlng Lilaii 
tells every feature of the haallDg (juwtiori. 

V? m q uote nut labors * liculcr* separate: ■ . 

Whether s ort buy from Or not tt is aysTi- 
m de book for y ou to t>v. n, W r Lte us today. 



Send Us This ^oupon 

Chicago Hodie Wrecking CD*: 
ltaw r tliiifi id. ibFopula* Mechanics 
1 jm interested 5ft — • 



Name 



Town- 



Fres Publications ! 

■Mi 

I Fill In tbs coupon to tbo left and w* will 
send you Hucti literature uS best tmlt- j your 
need a. Wo publish & BfW Tviro murtuuoth 
rn lalog fit] ly 1 11 ft strated . giving our tme Lnena 
hLstrtry jiiiit eho-wliirfc all the vast lines of 
merchandise that we havefor*ale + ^ 0 buy 
OUT goods at Shetin'6 1 . H.«cel VC rs" and Mann - 
fa.ctu^e^^i■ ,, BnleO, Ask for Catalog No. 

Our Boots on Plumbing aod lUnatlng Appnra* 
tn b contain:- UjOpaECB of uwfdl InfftTnatloQ, 
Our frt-e “Bonk of Flitta 1 ' l» deucrlbod 
olifCwlj^re In this adyertlsc inCPt. 






Water Supply Outfits! 

Pressure TYafpc Supply 8y»- 
teine at prices rapgtnfr trolutd-DHtn KOO.Ofl. 
They are strictly now, tlrrt-cEaEa and com- 
plctd Ift every detail. It makea no differ- 
.-ti^ whether you live in the country. yOO 
can. enjoy every elty Comfort at little es- 
pcnife. Why notlaveBtigale thief We are 
r^adc tp furnish you. wltb all facta free of 
charge. All material fully guaranteed^ 

U r e a-ss have a complete stock of Pipe, 
Valves will fitting IS at W to W per cent. 
Bavins, OoBolino Bnilraise at tow prices. 



Chicago House Wrecking Co., 35 th & Iron Sts., Chicago, 
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Instruction in Anchors and Chains 



Naby Training as a Tuture "Builder 

C Young men who are ambitious to get ahead, but who lind the 
prospects in their immediate vicinity discouraging^ owe it to them- 
selves to investigate the opportunities offered them in the NAVY* 

% Many men have not seriously considered enlistment in the Navy, 
because ot the doubt and uncertainty in their minds regarding the 
life of a man-o'-warsman, and lack ot knowledge ot the advantages 
offered. Fortunately it is not necessary for any intelligent boy to 
remain in ignorance of the true conditions in the Navy. 

Read what this ex -bluejacket writes to a metropolitan daily; 

“The Navy requires electricians, telegraphers, carpenters, plumbers, mu- 
ch mists, engineers, coppersmiths, clerks, £9 trader in all, and it educates boys to 
fulfil these duties ! I know u hereof 1 speak. I learned my trade in the Navy, 
was honorably discharged two years ago, having saved £§oa in my lour years, 
and I am now on a salary of $3,200 per annum. The Navy taught rne all I 
know of * productive industry, ' ** — Ertr&tfr&K JJumry Digtft, 2&tA t 'og> 

f] Other voluntary letters from enlisted men have been printed in 
pamphlet form, and will he sent FREE upon application, together 
with Illustrated Booklet on the life, training, privileges and duties 
in the Navy. Address; 



Bureau of Navigation WASHINGTON , P D. C. 
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Books to be Closed Out Quick 
at 10 Cents to SO Cents on the Dollar 

I buy bankrupt &tockN nnd publishers’ 1 overstock n uf n w and jicrfcct books at my own price, and 
refirular stocks at jobbers' prices, and give you thus books at a small advance on coBt to me, 1 sell 
more books than any other mail in America- Why? For the answer, look at my prices, 

I guarantee all bonks to lie new and perfect and back my puaranteo by shipping books on approval. 
All books shipped on approvs/t Send no money with order, Select what book a you want 
and I will (ship them to you on five days’ examination in your own home. Then pay for them or return them 
at my expense aa you prefer. 



D& Luxe Library Sets of the Chesterfield Society of London end How York 

III rich three-quartern morocco binding, to be cltwdl oat at 2S canta on tins dollar. Sour first Opportanlty, and probably the 
OUlp uni* you wHI evsf taav$, lo buy exclusive and do lose aubweriptiim Sets at less than regular prices. Why buy ordinary sets 
when you can net thoao do luxe- editions, while LMfl stock lasts, for less money or a fourth of tho publishers’ prints? 



Fiib. Frit* MyFrite 

Ainsworth, 8 VO’S *35 , 0(1 t 9. I S 

Burnfi, fl vn£a...„ ... 35,00 t,!S 

Balzac, IS volx, 73,00 1848 

Dult, 4 vuli 25-00 6.56 

I>c Maupassant, ID veto.. , 49,00 1&-7S 

fie Musset, 10 vOla 49 ,00 12.00 

Dickens, 20 vols.. 90 .00 324 1 

Dumas-, IS vu!s.. 80 ,00 20,75 

Emerson, (i VOli. 25 ,00 6.56 

Eliot, 8 veLi,. 35.00 9.18 

Fielding, U vo|i. - 30.00 7-65 

Gibbon. 6 voLi. 33.00 3J7 



Pub. Price My Price 

Quint, fivalL... SttLW W.is 

Qhni, 5 voh., 25,00 6.56 

Mawtbnrm;, 9 vole. 35,00 9.18 

Huso. io vois 40.50 1 1 m 

[rvfitj^, lOvoh.,,^,.,.,, 45.00 il-Bl 

Kipliag, 1 0 vols , , 30 .otl V 48 

KLnjgsIcv, 7 vols, ., 32.00 7.77 

Ui^'llaw, 10 voh,. 40.00 12.00 

Lamb. S vols, . . . , _ + 32,00 

UuhEbich. IS vots. 72-00 1848 

PJucjirLh, 5 vole , . , . 22.50 6JW 

P6e, 10 4> 00 12.00 



Pub. Price My Price 

Plato. 3 vela. ...$15,00 

PedyV Diary, 4 VOLS.. , . 25.00 6.56 

kuwLiiuvn. 5 vols..., . 25.00 6-56 

Smollclli 0 vols,, 30 .00 7-65 

Scott, 24 vois * , . 100 . 00 34,93 

Shakespeare, 20 vols. . , * . , 00.00 22.50 

SH4ke*jte*te. 10 vuk. . , , , , 40 ,00 12.00 

SteVenlont 10 vols, 39 .00 0.75 

Sterna, 6 vole ...30.00 8.27 

l liackemy, 10 vols,. ...... 49.00 12.86 

Taint , 4 vols. ,,2100 S.5I 

WEMc* 1 0 vols ...... 49 00 1 1 -JS 



Standard Authors in Sots* Throe Quarters Morocco, Gift Tops 

It you want Eh h regular adillunn wild by mail order huuseB aad boo ke to res at from 00 cents to (3,00 a volume, I have them here 
at less than they warn ever sold before by anyooa. 



Pub. Price M p rl» 

Bflliac, IS Vflls. T . T $3(5.O0 $15,.* 

brcmte, 6 V6i!t,, 12.00 5,28 

Itulwcr, 13 vuln 20. GO 11,-14 

Carbk, 10 vole.,,, 2D. 00 SJMJ 

tewptr. 13 vols 24.00 10,56 

Dickens, 15 vuLh. - 30,00 13.20 

Dumas, ca vein, ,, . 20. 00 8.80 



Put, Price Mir Price 

Eliot, 7 vole ,114.00 *64 6 

Gibbon, 6 veto,. ... + ..... . ID (Hi 440 

Quiiot, 8 vots, .. 10.00 7+04 

Hawthorne, 8 vols. . , 18.00 7.04 

Huiot 8 voln 10.00 7,04 

Irving, 10 vein 20,00 B,«0 

Mtciulny, 6 n>Li. llJ.tiO 4,40 



Poe, 11 vote. 

PrtAcott, 12 vela,.. .... 

Raskin- 15 vols,, ... , 

Scott T L 2 vols . ± , , . , H , . 
Shakespeare, 12 vols.. .... 24,00 
I hackeray, 10 vo E h,. ,.,,,. 30 .00 
Tohtol- 1 2 vole 21.00 



Pub. Price 

,,$33.00 
,. 24.0O 
.. 30.00 
24.00 



My Price 
968 
10-56 
13.20 

10.56 

10.56 

T .1.2(1 

10.56 



Pub, Price 

Rtaido, 12 voti $48.00 

Macaulay, 20 vela 80 .00 

Cooper, IH volt, , . (54 .00 

Carlyle, I0 Vols,.,. 40.00 

Sue, 10 void, 40. 00 

Mirrvat) 12 vein,. 30 .00 

Mdvllic, 4 vi>|s ..... 12.00 

OuiKtU 1 * Eng*. 4 vois. - , , , 12.00 

Schiller, 4 vols 12,00 

Balzac , 30 vein . ,,120 , (JO 

Lever, 12 vOlM, 48.00 

Lovcri 0 vuls,. 21.00 

Daudct, 20 vela 80.00 



IHy Price 
$1260 
20,25 
I6„VJ 

10.50 

10.50 

1 1 JO 



M.00 

12.00 

6.00 

20.00 



Peb-Price 

Plutarch, 10 vola, . . . $40.00 

Mnllere, O vols 24.00 

Warren, 3 voia,, , , 12.00 

Dumas , 20 vols. 1 04 . 00 

Hugo T 30 vols, , „ . KO.0O 

Eliot,. 1 2 vuLb._ . - . . 4 4S.00 

Austen | 6 VOiS,. , 24 .00 

Uinweil, 8 voiM 24.00 

Gautier, 12 vGla, .4S. 00 

llefw, 18 volH.-j 80.00 

MerEmrcp 8 vols, ., ,, ..,,.100,00 
Worlft Hilary and Its 

Makers. 1 0 vois. ....... 40 00 



Mr Price 
$10-00 
6J0O 

3.00 
26,00 
20-00 
12.00 

6.00 

730 

18.00 

21,60 

$4j00 

8.7S 



Rich Men* s floods at Poor Men*s Prices— Superb Library Sets in U Morocco 

Many limited seta and stwebd works + mad* for men oCmauns^novrolIe rad, while thlnatocklBBta, at pricaaitiatOt any nneketbnnk 4 

Pub. Price My Price 

World's Great T n\ tfcn. t 

8 v r ote. , 4 , , , . , ,$3-5.00 
Work# of Lincoln. 9 vols... 22.50 
BalweoLyMon> 30 vola . . . 120.00 
Lai Mlurabks, 6 vuls,.,,. 20.00 
Cyclopedia of IS u elding 
Tradea, 4 yflls, , 
later n-mi oral !Zn cyclopedia 

of Reference, 8 vola 4S.00 9,75 

borne: s' Elitric Encyclopedia, 

3 %'ola. . , 

boohlOverS 1 Science Sot, 

6 vols 30.00 



24.00 



$ 8.00 
9,50 
30.00 
5.O0 

6-75 



24.00 5.75 



3.10 



Sampie Prices of the Thousands of Miscellaneous Books and Sets in My List 



Ftib-Pnire HyPrice 



.* 7-00 



DTllJ r LX V fljJ-1 _ r i r > ■- . ■ 

Bjumwn's Works t u vOiS. . 
Handbook of Oratory., , ... 7 . 



Electricity* 2 vols, 

Appleton’s- T curhcrs' Li^ 

hra ry * 1 2 vois 25 .00 

' 9,00 

.65 

Qenip from Peris.. . ...... 2.150 

VoJmlre, 43 vote ..... £2U,0U 

Memoirs of Mndsme Du 

Harry. . . 4.25 

Mr da me Recamier, 2 void. R.D0 
Dream of Fair Women, . . , 3 .00 

Christy Girl..-. ,. , T ., T . .. S.tKI 

Gospels in Art, . . , , . 20.00 

Paine’s Age of Reason,., , . 1.50 

Long fellow, complete... „ , + 2.00 

1 ngeffcoll’s 1 .ee I arcs . 1.50 

Hugo, 7 vo!f? 5.25 

Dumas, 7 volfl.., T , 6. 25 



JO 

5,60 

3.10 
1,95 

,60 
47 JO 

1.40 
2. HO 
.95 
JS5 

2.10 
.85 
-85 
*65 

1 J8 

1.75 



PubuFricc HrPrice 
[>e Mnupnasant, 17 vols. *51.00 SI 5. SO 

bird Neighbors 82,00 .98 

People's Popular Atlas, . 4+ 4.ft0 145 

F racerntl b nnqiuet Orator. . 2.25 .85 

Encyclopedia of Guotal ions 2. SO .98 

Famous Pictures..,- 12.00 |-50 

Koran of Mohammed, M 
Icalher. . 2.50 >56 

Talne’s English Literature, 

4vof3... 0,00 IL10 

Letters of Junius 2,(10 |-20 

Old TountM. 2 vote - 10.QQ 4*60 

Loro Story of Empress 

Josephine 5 .00 340 

Stories of Mystery (Fhit- 

nura, H R), 10 volg , IS.OO 4.20 



Pub. Price 
Shakespearer 39 vois,, , .$13.60 
Dictionary of American 

Politics 2 00 

Warner's Library* 31 VOLk 73.50 
Modern Eloquence* 10 vukn 40.00 
Oriental Tales* 15 VuliL, , T . 150. 00 

Paul De tfuck* 25 volfl 100.00 

Wild Anlma's 1 Have Mel. 2 .25 
Josephus. 2.50 

Dante’s Inferno, Dot Li Ik 

] ust rations. 6.00 

Jefferson Eiible. . , , . 1 .00 

Tennyson, complete.,, ., , , 2.(10 

Walt Whitman (Plitn^itk'ailOd.^O 
Encvdopedla britannicn, 

12 wK 43. (JO 



Recollect ions 

3 w>ls. 



of Napolconf 



e.oo 



3.90 

.98 
2 * 1 .00 

13.50 

22.50 

32.50 
A0 
.98 

.90 
AS 
.78 
46 AO 

11-78 

2JS 



TkoiuaBd* of other bwti atduHlir bargains, all d«cnb*d ntUy In ajy Itas lilttstratod Bargain List oftMa ateek 

‘TaTTSrtd flF flan M>lth6Urc ** a Other Ilia Novala. Were $1.60. MrPrlcsJflc, The BSc Lirt i ncJirito "flhjepberd oftha HUJ, 1 ’ "TB*t 
Ldlimt; Ul Lfdll IllaUIICInfS, DO t Printer of rdelle. 1 ' M £3 rosaing , M '‘T.itn>Hrnt.s,n, n KS.suv 11 ’intin+ti* u ,^ 1 . — *o.** Jt - 



Bratbar of tt* Bleb, 1 * M TiurtsVub, " 1 1 a buttle. M fnben Js to ITie 



Alt Books Guaranteed Now, Perfect and Satisfactory or Returnable ml Mjr Expense. 
Boom, StttpamO air Apttrerat. Itytiu Hrersttfid In the (^miuiftrokii Hetwrca, or If you nra run pm ns! bln und will cive i^atln- 
factory rof-ereiiiMw, and Co pay for the bouk^orahip tliftoi buck En rive days alter receiving them, 1 will ah Ip uc once tthM 

yoa want oflhEs nhick, subjert to Elm daya examination I u your own home, 

Cash Ortimrs—U yuu remit with the ora or mil any kob are no*, satfifartirs, retara iham at my erpenso »□ 4 1 will return yrnir money at oflce. 
rrmm Bmrg* tn L(« t— If tOU want fult dcicripti^ns of there end ItuMirendJ □£ other booki befara ordering, »ood puital card raquret far my free 
illuptnUxI BartsEn Lip* of tbli stock. 

rnoiHiitdt or otamr book* by art femdfna authors at similar bargains, bond for my trap Bargain Lfm c. 

DAVID B* CLARKSON, Thm Book Broker, »Pf Clarkson Building f CHICAGO , ILL. 



Phn sc Mention Popular Jlfffcfthiifcfr 



POPULAR MECHANICS ADVERTISING SECTION 



5 



POPULAR MECHANICS 

H. H. WINDSOR, Editor, 225 W«bingtoo Si,. CHICAGO, U. S, A. 



Copyiighted, 1909, br H H Wind™, 



['.XctldJIJjrr L_-.l 1 1 -j-t* alt At liberty tu ■jiwlr from tin’ll pn.jft L a by giving [hr lliud. 1 credit. 



Contents for November, 1909 



Railroad Construction at jersey City. 
Foot Kates idTfHc Blind. 

The Tribute to Harri man . . . ......... 

L tons in "Bari css Menagerie . 



"Perpetual Motion" Advtttiiinv Novelty. . 
Baldwin Breaks Dirigible Height Record,. 
The ' B I?^~trS'fc Tni¥lirl>5 



Secti ona l View of “Olympic 1 " . . 



M ovin g Pictures of Chimney Collapse 



^iwcElan, Wood "Flou r. _ 



Myjng~Machine 'Flaps Its Planes 



, t , £43 

7777 SI 4 

.. .51-1 



. . .640 

... Me 



343 



7 . 77,643 



Centuries of Arctic Explorations > E^Ci 

Lis t o f Lives Lost In North Pole ^.gplora dons . ■ . 650 
Instrument by Which Peary and Cool* Took Ob' 

servatitms . . ■ - ** .36* 

30-Ton Boulder Drops on Track from Mountain 653 



One Man Hooks 14.090 Codfish 


L 77777*165 


Iridium In Pert Feints 


£54 


Lefebvre Killed by Wright Aeroplane 


£54 


Views of 0‘iakaV. Great Fire 


665 


Rubber Tinned Leather. - 


, BS0 


Strengthening Tone end Volume by Horn 

ment 


Attach- 


Do Dogs Climb Trees? 


....... 

659 


Pumice Stone Railroad Ties .............. 

Blind Hunter Shoots Rabbits. . . . 


..,..,.658 


Balloon Accident at Brttiae Is ♦ * , 

Angora Goats Eat Trailff Thfouch Forest. 


.Sft9 


Mimic Warfare Scenes 


600 


Shipping the Half Moon.. ...... 


..682 


England"! Aerial Selections. ........... r . 


. 7,1592 


Washington's Auto Patrol Wagon 


+ s * . - 1. 1 ESS 


Sand Sculpture at Atlantic City , . „ r 


603 


A Fortahle Chick#*! Hou^b ..... .. . . . 


_ _ StSS 


Water Tank Wrecks Canadian Building., 


.,654 



ty + , 

Tin mense ~Fan For Ca ri T win es 



Mi 



JM 



Rebuilding a High Bridge........ 604 

Ballooning and Parachuting. Its Ups and Downs 

*-^How jt Fe eU to Dro p fro m the Clouds ...... 669 

Formic Acid Tor ^Dyei ng 



Huge Photographic Pin eapple . + , r , , r ’ 
Gi 



TUT 
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LTh toIn Fenny” uame 
Wood e r, Skeleton for D irf gibl.e .Airship s . 
Tht B r i tLH h Submarine “Accident . 



BS5 

.666 
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Interesting Machine to Demonstrate Gearing .570 
WoWGro^ in Fbrrn of Flciwer7: , u ^x,L,JVI 
World's F air t o Celebrate Pana ma Canat .5 71 



Croquet on the French Seaside. 
F ort Sh aped Like Steam boat. 



Projectile of l^ln^ CHan7 
Fire Hose Washes Hors e from Q i nFfeaand. 



Cork Fabric^ ClLthThf; 7777 , " . 777 

Cell ar in Big Bould er. , , . »* . 
C aliforn ia IT a* Cp fton Crop . 



Frozen Meat from China. 

Moving Texas Town by Train. + , 

Three Tanks^ Destroyed by Ll^btm n g . 

Fi 



Squirrel Starts Forest 
Formation of Cyclone 
Ti v it 



.571 

.671 

,672 

7572 



J75 
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757B 
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674 
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67( 

.675 



Land Lotte ry M a r r ed by F atal Collis io n , . . . . . , 

Artistic Concrete Buildings — Ho. 1 Residence 
Ale zander Cochrance, Ea^t V i t w, H. Y . . . , 



.646 A ’Folding . Wagon House 



. .577 

of 

. . 676 



ConFinu o u a~W oode t\ Water Pipe 
Fr ance P ro hibits White Lead - in'TPainL 
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LEONS name fills more pages in the world's solemn history than that of any other mortal- 
Battle of Waterloo was his last stand against the combined armies of Europe, The hour of 
his destiny has come, yet he sits unmoved* e riser u table, imperturbable, determined to achieve victory, or 
perish with the men who so long have formed! the bulwark of his empire. This famous picture from 
Ridpath’s History is but ONE of the TWO THOUSAND famous paintings in the complete work and serves 
to illustrate but ONE event out of ail the THOUSANDS which make up the history qf every empire, 
kingdom, principality and nation, all accurately and entertainingly told in the world-famed publication. 




Ridpath’s History of the World 

THE PUBLISHER’S FAILURE PLACED IN OUR HANDS the unsold EDITION of this MONU- 
MENTAL WORK, BRAND NEW, wikfe we must sell irarodtalctj. We offer the rtntnimns sds 

AT LESS than even DAMAGED SETS were ever sold 

W* will name our price Only En direct letter* to those sending- us the Coupon 
below. Tear off the coupon, write name and address plainly, and 

mail to us now before you forget it. Dr, Ridparh's famLIy derive an income 
from his history, and io print our price broadcast, for the sake of more 
quickly selling these few sets, would cause great injury to future #**il*s„ 

R IDPATH throws the mantle of personality ovot the old heroes of 
history, Alexander is there: patriot, warrior, statesman, diplomat, 
crowning the glory of Grecian history, Xerxes from his mountain 
platform sees TJiefflktodes with three hundred and fifty Greek 
ships smash his Persian fleet of over a thousand sail, and help 
to mould the language in which this paragraph is written. 

Rome perches Ner$ upon the greatest throne on earth, and 
so sets tip a, poor madman's name to stand for countless 
centuries as the synonym of savage cruelty: Napoleon 
fights Waterloo again under your very eyes, and 
reels before the iron fact that at last the end of 
his gilded dream has come. Bismarck is there, 
gruff, overbearing, a giant pugilist in the 
diplomatic ring, laughing with grim disdain 
at France, which says, 11 You shall not. 1 ' 

Washington Is there, "four square to all the 
winds," grave, thoughtful, proof against the 
wiles of British strategy and the poisoned 
darts of false friends; clear-seeing over the 
heads of his fellow countrymen, and on into 
another century, the most colossal world- 
figure of his time, 

HUNDREDS who read this have decided to 
buyRidpath some day; now is Ihe time. No 
need for ys to tell you about Ridpath. The 
English speaking world has pronounced Ibis 
the only history of the world worth having. 

It is today in 200,000 American homes and 
Is endorsed by Public Men — Educators — 

Business Men — - The Clergy and everybody 
who knows history, SEN D COUPON TODAY. 
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Toi>, Qj'tiral 
Trap fi'ir Small Animal* 

True*, Eturninpr Ini < ni-tioirt on 
W iter-Cnlni*, To UieVont frupi Crawtln( 
Water SI odor, Ifuilie-Mail* 

Winildlill, Hu* i Cl I 

Window boRos, Rnrtk 
wiurij’iw (lnnHmtdry 
w i relM» Coherer. Enaily Mads 
W n-ek'St S yhteiti , Pfoeal 
WirehMd Telegraph 
How to Hake an Situ- hint 
Mo* to Up':, | Tu EteoiiiYLi v till a TelapliuciD 
To Slake a .Ftimp S]iark Cnll fur 
WritUtE with Wectriidt}-, klc.j hi,;. 



CONTAINS 174 ARTICLES, 165 ILLUSTRATIONS 

* ' Amateur ^recljanica M is a thorough^ practical book for old and young. Tells how 
to make hundreds ol clilfercnt article* of dai]j r use. Is of exceeding interest* This 
book should bo in every American home. 

WRITTEN SR T«IJ CAN UNDERSTAND IT 

For aile by all new* J cater# or can be ordered direct from tbe Fubliahera 

POPULAR MECHANICS CHICAGO 



Please JJrmi/o.r.L Popular JJecbfndcs 




POPULAR MECHANICS ADVERTISING SECTION 



!) 




THIS MEANS YOU 

Are you interested in electricity? 
Would you tike to become an expert 
electric wireman ? That is all we 
want to know. By our new up-to-date 
chart method we can develop your talent in all 
brandies of electric wiring, and you can start to work 
at once in your own locality, earning a good salary. 
The only field not crowded. Don't turn down this op- 
portunity for advancement and work for amateur 
wages. Write us for free information. 

MODEL ELECTRIC C0„ P. 0. Box 453, Akron, Ohio 



I MADE *2400.«o 

IN ABOUT 2 MONTHS 



W rite* DUB jnjvtl A. few roootltB after bACnmbtlK ETl V 
rtpTc^Dtiti*eli] tiEg CO'OFtBtTltE REAL ESTAfE 
BUSINESS, No eipurfcmv* bscesaary this man Mini 
pant, 1 *11 n Cc&cb jnu Its# huninpRS by uimlin*] 
appoint j chi flfi y Spd □ i|l Rt praaantzltv* V uu Can 
yorli urlds tlmp A tplftaflio apponu 

pity lor mi'D without ctptiAl to become * ruJ e f>* nd - 

Ltt me 6iplua nif o11#r tod acnd you my FOCE BOOK. 

H, D* MAO, Put . Bray Rgsfty Ci. 423 ftihine* tttf^Kaitd* Cl tjr.Afo. 




25 ! 

ttstadofnrL 



CENTS 13 WEEKS 

Id tblsILIaBUaUd hhHIqep 
bI witkly *JI 1i» imniftn- 
Mrt D«>*» t'f thr ■‘rOtlJ It 
Tj falrly.brbfl^for buy 
it^ow “ 




rMdtm, Uati 

«, bow* d1v*i*|(lB* — InHIIJi 

•Dtortslnlng— th* paper 

Sand 2*0 now for 13 Mviti to Piihn nd*r ( wuii^i D. e. 



farflipa fllHTiititry, IK^miIbj dctcIj rmuli^M-d, oddlkrtch- 

U — frjtey firSjfj i| n I train™ of run In timA. II if ibIIbIi k. 
i piper for lie hMi Ttkn plus of |3 m £4 pnprn. 



MAGNETISM WINS. 



YOUR DESIRES 
i EVERY TIME 

flo dlffarwnoa whit ynu went, try It. Wortti mure to 
you thill All *Ue li#i(dri. Write it once for free litoratnrr. 

I So-page book 35c. o-r «1 jc ad dreH hph of peo plr I E kr ly to wine 
It and lie. HOW TO WIPt. Sure tccrek of ruccoii. '#1 pg*. 
«. tail. Of Science. P. M. C. *MJ N. Clank St, Chimge. 

Will You Acce pt This 
Business Book if We 




Send it 




Send no money] 



Sign and mail the coupon below. 

Take no risk! 

One hundred and twelve of ih# world ’s mailer business 
men have written ten books — i.c" 1 ? pages-— 1,407 vital btL-siiiefia 
secrels. ideas,, methods. In (hem is the best of all that (hey 
know about 

— Purchasing —Sa.lostnAn.shEp 

—Credits — A dv* rlisingf 

—CuJSfcntLdni -Cortespij-iitlsace 

— Aoc^OStjutf — SeLtEajf Plan? 

— C.: usr- b it l- |. i 1 11 £ —Handling Customer 

-Orr*m«*l#P 5yPTcTn5 

< — Retailing —Short . cuts Sid 

— Wholesaling 1 Methods (or every 

— M anubiciiiitiiig line 



— PosEdon-Grtting 
— PositLon-1-I QJdiu * 



— Man, Ha milini 
— Maa.'Trnsn.Ln g 
— Husinr-qs C. tncTakbip 
— Cump«iLti.'i.is Fie hi I riff 
and huqdredv n.nd hun- 
dreds of other Thai Ii.lsE- 
ness suhpeLti. 



A 9,.059.wuEd booklet hits heen published d«edt.ln|f, eipUinmg. pldurtag 
the vurt. Pages 2 ind 3 lei] ihuut maftafifilty busitUSSrl ffT^ut anrl szniit, pages 
Sand 5 deal with credits. collectmuE and TtK-k-lmLljn! purefwdpg ; t'fffts 
C and 7 with handling and iruinioff men : paees 7 tu Id with taleani-Hnstili»> n ilh 
jrfli-trtisirig, with the iiiirkeiiqg nj goods thmtijgfci salesmen, dealers -and bv 
tnail 1 uaj(eS 12 1*15 with the ffreut problem *1 securing the hiKlirs* markfl 
prLretuT your services— so matter what your line; and the l»$t page fell* how 
you may (pet a complete set— bound In handsome hail jHurxcO. cCntnin (s 
colors — for lets tfuin j-qur daily smulke or shave. Almost as little asynur daily 
newspaper, ff'IWjWf read fA* if nif and iSjrtiT 

Send MU BTffKff. Simply tir*i ih* 0 »n^uh . 

The System Co., 1 £1-153 Wibub Are., Chic Ago- 



II then? are, la y*ur bonfcs, noy new ways tp Increase my business nr 
toy salary, I shouL-l like to know them. So send on your 16- pize Ire* 

descrapdv# booltkl. UJ feicj H. jS!-!! 

Name 

Address 

Business 

Posidon 





Are you prepared For this call — no matter from which 
department it comes ? Ju.it think what it would mean 
to hove constantly *t your elbow for cooaultation, tD ei- 
cturt on the very problem* that puzzle you. That's just 
what yOU would nave in the 

CYCLOPEDIA OF 



Applied Electricity 



Sir Big Volumes — Bound in Half Morocco - 2 .SS 6 Patti 
7 x 10 inches — printed on special piper in large, 
clear type 3,000 full page plntes, 
diagrams, formulas, etc. 

Wriiten by thirty expen^lectrigaVKnginccrsi die biggest men 
in the profession, Jr is ^ working guide (or the student or 
practical electrician, ora ready reference work for the expert. 

Ex&ntlne the Books at Our Expend 

S* t<mlideni hr# w* that the books arc ]nsT what you want, tlu-t vs will 
--end them to you bi prtpatd espros — yen kttp die books f days— «x- 
am Luc tltcm careiully. test ttn-m. a|rply them to your even -day work. IE 
satisfied tint (he In-cits are Hi* Euosi complete and comprrbrn&lve wprk 
rvtf published on eLr-Ttrlcity, keep Them, send f&.-W in IthEn five days and. 
F 00 a month unrll you havr {mjJ Jr^-flO, the serfedt iisitoducSory price — 
(lie regular list price Fi 13H,K>. ] E not stilted ro your Eieccts, notify us; 

Vewill send for tliem at our tvyen^e. fill In ind ffHI ItM CWpteftdaj — 1*S 
b»l;l a|l9 be itflipflu it SHE!. 



IMPORTANT SUBJECTS TREATED 

Electric Wiring' — Electric Tela graph — Wireless Tele, 
graphy —Telautograph Theory, Calculation., Design 
and Construction of Generators and MotOn— Type* 
of Dynamo* and Motors — EI#vators — Direct Current 
Motors* Direct- Driven Machine Shop Tools — Elec- 
tric Lighting Electric Railway* Alternating Cur- 
rent Motor* Single Phase Electric Railway— Man- 
agement of Dynamos and Motor*— Power Stations^ 
Central Station Engineering— Storage Batteries— 
PowerTranamission — Alternating Current Machinery 
— -Telephony — Automatic Telephone Wirele** — Tele- 
pliony— Tele grap hone, etc. 



Special offer If You Mail Coupon Promptly 

For a short time we will Encluile, Si .1 inoei-lh !>■ supplement, absolutily 
free of cl'i.irffe Euf (rn-r year, she THCHMCAL WOKI.D hlAGAZIb'H. 
This is a regular ji.M rinnihl)*. lull <*[ Twentieth Ceuluty ikleiitifie 
fon ts, written In popMf.tr fumi- A’^u- r-^ht.ii us the 1-itest discussions tm 
timely topics In Invention. liiKfiitp, Jndunry, ef£. 

_ ”»EE 0FFERC0GPON 



American School of Correspond* rite, Chicago, U. S. A. 

Please send me Cyclopedia of Applied Electricity far 
five days tree e xa mi nation. Also T. W- for one year, l 
will send 3G within live days and $2 a month unfit 1 have 
paid S18.80: otherwise I will notify yau und Itolri the hooks 
subject to your order- Title Wat *0 i>ns>i unfit fully paid. 



NAME 



ADDKE-5 

OCCUPATION 

KMFLOYEK 

Plan. Mrdi, tl, 'e9 
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If you want to know HOW to do what 
you WANT to do INSTANTLY, get 

Spon’s Workshop Receipts 

Volumes I and £ of this popular work have been revised* re-written, and brought right up-to- 
date* and we are now offering the new edition at $L60 NET PER VOLUME, POSTPAID, 

There are Thousands of Practical Receipts 

for every day uso, (wring Extracts and Essences, Kipctfo-Plating, Painting, l)ydnp and Claiming, Photography, Inpiiiis 
and Locqaem, Inks, Cements. Engraving, Ulnss Making Acids, Alloys, Clock ami Watch Making, Firework MnJcin^, 
Blacking and Polishes, Soap Making, LutiricuuLs, Repairing, Musical Instruments, etc., etc. 

Fully illustrated, 13mo, cloth. Send your order NOW, 

SPON & CHAMBERLAIN, 123 P. M. Liberty Street, NEW YORK 







A School Within Itself 



There axe XX chapters in all, XIX carrying- you frnra the hid da- 
mental principle?, of electricity On through the various branches to a 
paint where the careful student Cumprd tends the complete design- 
nig, care and operation of a dynamo or motor, and one chapter tm electric automobiles. outlining their Construc- 
tion., (are, and opEriilif-irij and nil about sTorage batteries and limv to handle them. Lach subject t! Carefully 
written and to urn point. After a student studies a subject, lie is qu»iiop«it on that subject in snclia manner 
to bring clearly to his mind the points he needs TO know regarding sune. A DICI'JMNARV in batkof 
hacit will enable him to learn iSie meaning of any electrical word, term or phrase used in (hi* book, as well as 
hundred!; 6f others in common t.«. Ail required tables necessary in the study are in it. 

TABLE OF SUBJECTS * 

Chapter 

I Wlrinjf 

31 l!ir!r.r hii(t'"ri> m. t.Uic'ro (latinc 
TV. Elirrult 

Mxjcnvtie 1 nulkin 

Miuini-lic i .<-ii ■Kiiri- 
E'l- rsry an hlretric Circuit 
1 . VI-tm lilt |uri Siui tif Wir* fur 
Cu-|a 



Hi 

tv 

v 

VI 

VII 

VIII 



■Chapter 

IX fg.rculatian nf in KlecLric 

IlHChilt* R „ 

C. 'ijiiUMr K>ih 

»nn F'lldy t 'ikfronl* 

Anri^tiLFL* H.’iLcLini i 
£p*rkLnjt 
WirrJir 



X 

XI 

XII 
Kill 
XJ V 

xv 



ibf tf Dyiwnirifl nnd MoE'i 
Prnptfi Mi-Lhiril tit (!nrmy_elinff lljrini- 



ChApw r 
XVI r nf ISjiutmii* 



■Li,,| Ho, 

und til 



XVII 

XVIII 



Iw 

!»k. tJn'i-T JiyuSEitrtMliit 
Cure Thwn 
Are and In-'juYJfHrcr-I l.4i:i]M 
Vli-.urjrHjr Iti pi rumvnttf 
A I i i i n p [Vitrrunl 

Aulri'nL-'l.'LlEB- 



iriiui phU ht«ti:in j --S«]f-l i ^pJ(juien 

A IHetU.iAPy ul uy«I criixr J^ftriral Wr>n] n , Ti'Cnm jph| rfiviujt .1 htn,r n-.ru n iiur of all ar* m womwii «». 

$141 PER COPY— FOURTH EDITION JO.Mft COPIES SOLD 
The nffi*p we milk* *if v f< mrii wr miMicy if l««ik in run! Kiitl'fwrtGra mami nut inn in- AN C N CS I. : ^ 1 , ONR in nmnni unit -Mr i* h tr - imle rf » t.nolr, tut twins 

flofo*r rtf Its return. Vi»ij.i ili-vwiura wilJ he wkiil (.haiii'an'l* of ntlwr* hsiw hnn. Money would not huy it it it cnu’i] r-«t tn» ijupacatad. IyicciuiiJ pnnt ttilJ* 
bbNiUI" by Uic hmmllpcd-i lt«n be*l to wfvi,- p ahJ tK: vournvrn jddire nf itn nwrifci, 

CLEVELAND ARMATURE WORKS. Cleveland. Ohio ' M xmi!Stfm^3mCm^ 



HOW TO RUN AN AUTO 

"HomidJ 1 Self Ploughed Vehi- 
cles 1 1 i;ivei full deiaiis on success- 
ful care, hindliag and how to 
Locate trouble. 

Bee-inning at I lift first principle# 
pecesRarr to be known. #mJ llicii 
forward to the principles UAed in 
every part of a Motor Car. 

[| is a thorough toutse In the 
Science of Automobiles* highlr 
approved by manufacturers# 
ow cut's, operators and repairmen* 
Contain* over 400 S 11 u slrmtl esnj# 
*md diagrams,, making evciy detail 
dear, written in plain language. 
Handsomely bound. 



PRICE $2 POSTPAID 



examination orfER 

The only way the practical 
merit of tfits MANUAL Curt 
bv given is by aii elimina- 
tion of the book Itself, which 
we will submit for exam! na- 
tion, to be paid for or re- 
turned, after look I nit i* over* 
Upon receipt Of the follow! ncraifrefr. 
merit, the hook will be forwarded. 

No mo ne y tn adv a nce requi r ed, slim awl retern. 

Theo. Audcl & Co. , 63 Fifth Ave*, Nw York 

Kindly uvait inflenpy »t Havasu** AaltMaehilea, If fnumt 

tory, I wiU [iiim^jaLeLy Kifttt Juu f !«- ^ return ih* tw* Ip Jou. 

NAME...,,..,, a*,*.*.....**........... 

ADDRESS.., 



PUZZLES 



FAMOUS TRIPLE 
HORSE’S HOES 
with MirrP'C tan Eu cion mnt 3S * fi iejjti- 
lM.M>kJ(*t n( puElittt, iroetpunJ l'J COnt#. 

WESTERN POZZLE C0„ ST. PAUL. KfflN. 



ANTI-NICOTINE 



Civr the Pltnure 
Without the Poison’ 
C'l'r-nlc Mark RfljJ 

OfTrt 3 FOR 
$ 1.00 



THIS FINE IMPORTED 
FANCY CARVED 
ANTI- NICOTINE 

SCOTCH PIPE 



&*?ht prepaid Fmvivh*T.', T.nok?. 
and cufursj |i kp M wr^chnu tic. -Ab* 
sorbs the Nicotme and k i =i ■ | — > on 
fast run s,v. <“G t V ou n ew r h □ d s lac 1 1 
iin i njovable smoko. Money baek 
jf not iitiifartory. Order 3 today. 
II.. M ENG ES 

327 N. Tilt SC Si. Louis, Mo. 



A POST CARD TOUR OFTHE WORLD 



£4 PhCplOgra(tliJ tit Water CJo-lur. ciE Stfn«; nl JlisC'-ri. mil HducuftCrtul 
lELCnrd, Nal dni, tr.isli kuil a I Hirg^in. Pfiue .lie. (Rft Wl. postpuid, 

Addrt LH : POPULAR MECHANICS' BOOK DEPT-, 

I» WASHINGTON STREET, E3 CHICAGO. 



The best book on 
AVIATION, The 
first lessons on AER- 
ONAUTICS. Most scientific treatment on the 
subject. Line iliust rations and diagrams. Leather 
back, prepaid $3,00. 

— srko to ■ - — . 

MAX L KASMAR, Sec. 1^7 1 ^ ^L^^sTr^i chioi to* 1 ll 



Aviation 



POPULAR MECHANICS ADVERTISING SECTION 
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“GIVE ME YOUR CARD” 

Whert that request is made of you it ought to 
bring forth a bit of board you are not merely 
not ashamed of*, but one that carries the dis- 
tinction of your personality. The great im- 
provement of the century 

Peerless Patent U(M>k Form Cards 

alone can property and effectively represent the big mao — > 
the mao of power; the man who dons things: the man the 
hig places are looking for. These cmnds carried in book 
forrn t in exquisite seal leather case, arc detached one by 
One as they are used. All edges are perfectly suirvith* 
hvery Card is dean, flat and unmarred, Send, for a sam- 
ple book i oda y and del at 1 1 them one by one. Prove their 
value to your awn senses, Send today. 



The JOHN B. WIGGINS CO. 

S* Af XMM /jx'f i* ri-rJ 

Elnara vers Die hmboueri Plate Printer* 

17-19 Eut A Jams Street, Chicago 




Metal Spinning 



25c 


Prof. F* D, CRAWSHAW 


qr. 


Assistant I>can, Col terse of fcagifivcrintf, 


a DC 




University ui L Illinois. 





80 pages. Cloth cover. 33 illustrations. 



Number 2 of Popular Mechanics 25-Cent 
Handbook Series 

The o nly book published on this interesting 

art and written by a man who has made a 
thorough stuffy of all obtainable informa- 
tion on the subject; making the work ab- 
solutely authentic and adapted to use as a 
practical working manual both to those 
who desire to spin metal as an art recrea- 
tion , and to follow this work as a trade. 



Price 25 Cents, Postpaid 

Can be ordered through your newsdealer or direct 
from the publishers, 

P opular Mechanics 

225 Washington Street, Chicago 




What 

“ H. 

Harrimc 

has to say 

“The 

Only 

Way” 



'Thu- ‘Altitn 1, is toffa? th*» Hf-t rn Ltmnd 
phvsLcully in Llii'Hiatuol Illlpois; the w r« 
vice ftrcu<i,-rA i ^ fur ■Lhcod qf mo’-ttof lh» 
ml 1 row I h in Uuisl iiti . it ] i ns luse n u . u ■ io iSW 
jii v ci -lit U N, t i«r I iVo-lli i ri.Ss ''5 iH-s. or.. r - 
imi] ctn-t; it O n ; f'rii.-L't phj'MwiI |irnpi-r- 
1?', wisclj muEin^nd mid run in thi 1 ? Wftj- (O 
give thy pfrinlo th" bf*nt ileeelblo sorvlen. 

You may t|uiU6 mr^ iri tflir 

J7i>* rif-iWeT'C-W, Chfeago. 
turfoL’t Piv*K,miu[f-e S^rvi-T.- U'tw 1,1 n ehUfAue 1 — 
St. IjiLiin — Kanstiiri City — Peer In— JSprln eSivIh i. 



W. L. RQS$, GEO, J CHARLTON, 

Vi»-Prtik!t9t Central P&uejager Agent 

Cbiciio, III. 



Ptefwe Mention Popular Mechanics 
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INTRODUCTORY OFFER! 

Only 25 Cents 

, l part In 34 parks* issued fortnightly— total only $6 for 
this sumptuously illustrated, exquisitely printed and 
fascinating work. Lnrgu quartn, magnificent plates in 
colors, super quality paper, Mnd-wnie cover designs in 
color — splendid book making at the lowest wholesale 
prices. Send 35 cents to-day for part one. 

T HIS new and beautiful work presents an en- 
thralling pictorial story of womankind, every 
paragraph of intense human interest. Every 
type of woman is described and lavishly illus- 
trated from the savage Samoan maiden to the 
■ society queen of New York, 

Women in Notions 

Contributors; Pro!. Otis T. Mason, of the Smithsonian In- 
stitution* Mr. W. W. Skeat: Mr. Archibald Coiqahoiui; Dr. 
Theodor Koch Grunb«rg t Berlin Museum of Volker- 
kunde; Miss A, Werner; Mr. W. Crook, B„ and others, 
SUBJECTS TREATED! 

The Or It) in of Woman, with | I nitres Ping Clothing Pecol- 



the stolen title theories <>f 
her evolution from the 
sexless ages. 

Carious Forms of Courtship. 

strange engagement 
ceremonies kissing cus- 
toms marriage rites, etc. 

Conventionalities of Mod- 

esly the world over, 
showing many curi- 
ous ideas of femi- 
nine modesty. 



lari lies in rn a k i n g the 
wearer beautiful in the 
eyes of the opposite ac:k. 

Folk Lore and legends of 
Womankind, with stories 
of strange rituals beliefs 
concerning Widows 
■Spinsters, Magic, Witch- 
craft, etc. 

Psyrliologkal Characteristics 
of Woman, showing their 
genius, peculiarities ami 
peratj on I si i oh corapa red 
with those of man. 



P.W. 

CASSELL & 
COMPANY, 

43 I, LS&SL, 
New York 



orn. 



(Jbkti.eh bn - 
H iH-l(istd riml 2S 
•c*a., lor which send 
jne port nnr, Women 
tti Atl Morions, s'Qii 
airrceisij? to furnish me the 
remain I njj iwry, at tire 

radr of 25 eta. each, fot 1 nighl.lv 
j-i, ivsucrl, IE p.irt fir ',1 is not 
aaitebctury, E ititi unde# no obi i era- 
tiois tu-t;Lk^ the reni;Liiiliig [Wiiri 

Name.,..,..,.,.,, 

Add™* ....... 

State. 



A Rare Cot lection of Pictures 

T1 Lindre-]* nf ^trikiuq and beflutifnl ty ersH-uted 
Uk-turi-s onliien the V it, inrluHinK orifiLnat 
r bfitOKrafdi s tn ken I iy e f the rt * i n every Tan ■ 1. 
Aim H »pr L h-u; of magnificent idatee in col. 
train paintitUiMr 

Send 25c To-Day 

for imrt quo. SVo fiusraatfws 
meftem. If thb [stirtin not sails* 
IJtfltcry. j ou ere under no obi i- 
jiMimi io take the ram Binder. 
Cus Afll Piiblicntii mi t* hare 
been fe tandard for 5 S 1 1 >- 
Yeara. 

CASSELL & CO. 

43 E. l»th St. 
New York 

Estnb, 1848 



A COMPLETE 

Electrical Workers’ Library 

By BENDY C. HORSTMANN and VICTOR H. TOUSLEY 

Positively up-to-date and wrhteq 

lor Hie men who da the work 

" o cteEj- «ny publ laker In t be vrorlil to pmdne& a more practu 
cnl col 3 eet ion r>f Utxjk* fpj- the electrical worker Nmii this 
wrLtiR. l be Immense sale of the^e ooixitftr bnoks el nee date 
of publication haw been, greeter (.ban onjf electrLeal book* evwr 
»h>I 4 to wor king electricians, 

The Rc 

Thiiy are pradk i and 
cto not confuse the 
worker. They al*o h ive 
the Ayftfwf eirdo<' r nf 
(if the / w te r #t a : f on til 
Brotherhood of Electrical 
Workers* 

To substantiate this 
claim we offeTthesum 
of One Hundred Doth rs 
to any publisher who 
will produce a Swore 
statement showing a 
greater sale of 
any similar 
book or books 
treating on the 
subject matter 
that these do, 
for the Jentrth 
of t i m et h e y 
have been cm 
the market, 

As to our repu- 
tation for keep- 
ing business 

£> r o m isos, we 
will refer you to 
any bank or 
business house 
in Chicago, 

For the next 
ninety days we 
art making a 
spec I a I Enlro- 
duclory offer of 
the corn plet e 
set of four vol- 
umes, neatly 
cased (rfjgHfa r, 
price $6.QQ). 

Our Ipecial in- 
trod uctory price 
to olectriv«l werkon JS.OO. 
prepaid to any acid r-^s i^on 
receipt of price. To all persons 
ordering tips set prior to Jan. 1st we will present, free 
of charge, our Handy Efectrieai Dictionary for the Vest 
Pocket, bound in red Russia Leather, gold edges, in- 
dexed, 224 pages, illustrated. If the books ordered are 
not found entirely satisfactory in every way, they mai 
be returned and your money will be cheerfully refunded. 
To electrical workers already having any of the below 
e n u m era ted v ol u me s , w e will su pp 1 y s i n gl e cop i es of any 
one or more book* at?1.50 each, postpaid to any address 
in the world. 

Electrical Wiring and Construction Tables aKJ™* 
Modem Electrical Constmction 
Modem Wiring Diagrams and Descriptions HI Sr£f*»* 
Practical Armature and Magnet Winding 1ZS SiAgruni 

Each TOlwiB# in substantially bound in full Persian Seiil ftraln 
Morocoo Leatlier, staniped on the outsiile eovoits in genuine 
gold kmf, round comers, red lidgea, poeket siJXi. jirlnted nu 
SUl'Or-Oaltiulared book p*jher. 

Address att orders to the Publishers 

Frederick J. Drake & Company 

21? Fisher Bldg., CHICAGO, U. S. A. 



on 
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Will you be a little Man or a Big Man? 



Present day business methods have worked 
the undoing of the untrained man. 

But the world offers great prizes to men 
who evolve, grasp, test, apply and utilize a 
classified and perfected 
knowledge of the Science 

of Salesmanship. 

# * 

And, the man who n eglects 
to properly apply arid to prop- 
erly classify his acquired knowl- 
edge cannot hope to get out of 
his commercial life all that Ids 
natural aptitude entitles him to- 

Every man who sells goods 
has, in addition to the knowl- 
edge that he has acquired thru 
experience, a natural pro- 
ficiency. 

The development of this 
inherent capability bind the cs- 
tabl ishment within the man of 
a definite knowledge of his 
true limitations, is necessary. 

The man who hesitates to tackle a big problem, 
thru fear that he cannot master it does not know his 
owa &clf — and he cannot know Ids customer. 

~ * + 

This knowledge The Sheldon Course brings to you 
simply by a few hours of studious application for a 
few months in your spare time. 

* * * 

Forty thousand Individuals have taken The Sheldon 
Course and profited by it. Hundreds of the greatest 
corporations in America have encouraged their employees 



to take this course, In every section of the country 
you will find men who are glad to testify to the great 
good this course has done them. 

Iti your home section there arc, doubtless, many 
men who will gladly tell you what The Sheldon Course 
has done for them. 

m * 

To the eight million men of 
America who are engaged in 
the many different branches of 
setting — nr to any man who 
wants to increase his business 
capacity — we say * ‘Let the bur- 
den of proving what The 
Siiddon Course will do for you 
rest entirely upon us. ** We do 
not ask even a postage stamp. 
To bring 4 ‘The Sheldon Book’* 
and evidence of what The 
Sheldon Course has done for 
40,000 others — you need only 
fill out the coupon below and 
mail it to us. Address 

The Sheldon School 

1796 Republic BuiMLng, Chicago 



THE SHELDON SCHOOL, 

1796 Republic; Building, Chicago. 

Plfaee send me your Free Bunk on Salesmanship, out- 
lanitiif the work and purpose of the Sheldon School, 

jYjy in f 

Street ... 

Town ^ £ tale 



A Personal Word from A. F. Sheldon 

The eighty per cent man-and the sixty per 
cent man —have tiptoed after the ton per cent 
man— into the shadows. Progress has taken the 
place of Patience. A LI over the world men have 

joined hand FI for mutual benefit. 

An application of a true science of selling and 
business building can not fail to increase the per- 
centage of efficiency in any main 

The progressive way is the Sheldon way— the 
slow, uncertain way to business betterment is 
the conventional way. 

The mutual betterment movement extends 
from employer te employer— from employee t > 
employee. Efficiency is the watchword— and 
more efficiency. 

Employers— employees— t rad epmen — there is 
something in the Sheldon Course for you. Are 
you Huiliciontbr interested in the possibilities in- 
volved to clip out the coupon belww? 
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HIGHLAND PARK 
COLLEGE OF ENGINEERING 

DE3 MOINES, IOWA 

Term* open Oct. 18, Not. 30, 1909 and Jala. 3, 1910 
One of :h< most coruplettl) #guipped Eogineerijjg Schtrtk in the couoEry 
COURSES OFFERED 

1. CIVIL, ELECTRICAL AND MECHANICAL ENGIN- 
EERING COURSES 

Stan< J-'.riL cwurNtri art rfTtreiJ in ChlJ, rvlertriral an.] Mechanical l’lnKin- 
rwinj. Special i-pr-irHm.H is ciffrr«ii (nr making up work at (»r laltitiir 
s complnc wuiac preparatory f«? Che standard Unfiflnrering CmnSfi- 
Shoo work from the I leaiim I □(? coanes in preparaioiy tour ses, 5 ee<mr 
new Kuif ii:u u rLntf ciolopiA 

2. SHORT COURSES 

1* On* Year Electric*] Engineering Course 

2 . On# Yeaf Telephone Engineering CoVTie 

3. Oil* Year Steam Engineering Course 

4. One Year Machimut*' and Automobile Court* 

3. One Year Court* in Mechanical Drawing 

Just a lair i ominC'ii school ethical Ton is all that Is required (or entrance to 
Ihete cwiigjt. These caurftK are very practical Mid are Intended fot 
those wtm have but liiniicd edufaiion and cm ot s.te their way clear iu 
take a complete iintclueiTini: CoUrS*.. The M.v hisiiSli' CwuM in c-. 
hcIiIIt practical- The ttiMiltine simp is Ike inerst complete to be taunt! 
hi CunriCCttoH n-Lth ajb y H njfi (tee ring School in (.he I'tiited Smie-S. 

SPECIAL COURSES 

1 . TRACTION ENGINEERING 

This Is the rnrurt cumplew- course in Tf.ud.Lon. Engineering uffeecd by .Tin y 
hibgilieerl n g School tn CIl# uOunlr)-. IE may Lie completed in Three numths. 
Stu ' I tints are taujj-hl hocV trj mute all nrp j i.-i an engines n£ vrelJ auto fc.m:JV 
them. Four Enctiffli engines used fait eiperimentil purposes, 

2. GASOLINE AND AUTOMOBILE COURSES 

Thc*e chLuses nmy be rnm pitted in three m Ruths. They are enceediiialy 
practical. Contfileta ChstuJFeur practice. Just a fair coalman school «lu > 
cation is all iMt Is aecessaiy' (a enter. 

3. FARM BLACKSMITHING, FARM CARPENTOY 

These are short court:*- that may lie completed in ibree months.. Couties 
offered beglniving Not. 30 . IMP. ;md /*». a, lOJG, Evtrnrion courses are 
offered in many el the ?l*ove eonr^- Send for cvnplete Enfiaeerlog 
catalugu*. Mtulion com sc in which, you arc interested. Address, 

O. H. LONG WELL* President, Dei Moines, In, 

Highland Parle College of E.ngi net- ring. Dr.pt. P. M. 



ELECTRICITY 

Blits Electric*] School is The oldest and 
best school in I he viadd tead'uflg ELEC-- 
TRlCI TY delusively. Count coaptelt 

IN ONE YEAR 

^tLLt]erits actually construct Dynamos. Motors 
and tdeetdro] instruments. Graduilei ho'd. 
guod p^iliiKi) throughout the world. 

Seventeenth year open* September 22 . 
Scad far ha* Catalog to Bliss Electrical School, 1 5 Takoa* 
Airmuei Washington, D. c, 



LIARN PHOTOGRAPHY 



ESTABLISHED 
16 YEARS 




taDT**oo 

A WEEK 



3col6r$™«SPHG 



Only Col i * yet in the world auccBM-fnlly taachinj these pay Inp pnvfesfLona. 
En doT*Ml hji Internati on a I Assn, ol Fhma-F.ncravsr^, and Phohjsraphsja' 
A*«u.of II],T*T5nst«y:livinH:toifj(p*fcaE*B. Paitiiom Mcurit-i far gradual** 
WrH*foTe»tttlag Eipeciffraaorwlntartatad In. jVoiMlratt* la f 5J1 TWftoita . 

Illinois College of Photography, or j L, M* BISSELL, 

BIahII College of Pftoloi’EngravIng, ) President, 

1 SSflWabMbAge.tEfflotEMDdXlL* --- ^ 



LBURN WATCHMAKING 

BaS&Bd, proStablt iatwr — tiitf=p«Uir,V men sJwajs ia demand W« loach 
thpipf^hly In *t tnanjr tnonllij ai it formerly toot yearn, Pnt* *woy with 
tiklinui apprenticeship. Mohey earned white studying. Positions seeutti.! 
ftui4 for cateiog. 

ST* LOUIS WATCHMAKING SCHOOL* ST. LOUIS* MO* 




HQRQLOGICAL DEPARTMENT 

iT,r Tt^nr nnT YTK<3 IIN1C INSTITOTB 

fpr[n!:T]y pEH-W^f H . -rral r>jcrn 4 I nnitjltqt^ 

PEOniA, ILLINOIS, 

LARG EST and H ESI WATCH SCHOOL 

IN AMEIIICA 

Wateeeh tv.it cl. IVorh, Jflw^Liy, Eul-j-iv my, 

Ciwk Wift. i.i|>l li-=i . Till,..;l i i.-jatiuntj*. 

fEtiar-'t aud ruum* *eh mI at xutderite 

eoiftd 

&rn:J for Catling Infurmatiun. 




[ariii' ihirt}' days. Y,.iu ran I br tt ih sparo time in 

you Jj% r t A - No m-uii t/j Rjjeitd months 

Boyd h ej'Jl stoic itystrisi jm f.iny to 



y to rtfcd. 

No rnJ*d 1 i nyg— nu fKJB itjott r— tio shndind 



Simplo. 



i luc.t s l- ri| r 



iEbit E)ai]dci'OiD|i]^t« En 

. . . . — spiro time in tonrunn 

hoiofl, :jo li'istkr where 
us with old -ypttm«. 
i p ar u —o ns- y to w ri Uj ^cs. r i? 
hnro. 

:1H JJJ nriit'ir sjr#teln». No loti.-; lUti» Ol* won] kt«nS bo *r,n- 
ruse. Only hiii* ehm-a^te-T* to lenm Anti, you huvt- Clin m*. 
nro hii - n-ta] iansuai;^ at j*mt EthH-olute cojjirti and. Tbf 
hi-tat Byattita l--r slwrpogrftplj-i-p, priTitfl SIP err lari- - nrtfi- 
n.' porters and railruad rum. Ltwyi.-rs, mliii-ttora 

tn urn era, phyn icinnsij lltotary f( Ik ams t m ? In s nuin itid 
.V- . rri l- n may no wr] earn eljortiiainj tor their own no-'. Ddei 
nit ink* con till® nl daily tt* i-U.ce ns wiUi otlu>r %■ n-ms 
Our qraduateB hold faJgL trrndo .position a eTerv^-m re, 
urtd Uhdsy. for booklet*, temi »] o n inla . *tc. 

UHK AGO C<iaKT>PON’IK,\LL SCHOOLS 
n j I Uluc«Kfi Ojicm lluii^ lilcck* CLit-n^u, III. 



USE 

THIS 



CORNET 




WE SEND IT FREE 

THU CSb Irfru to piny St Out *•*? Rial] CtiUFfle. paying 

vcthlj', The vnrnet bscomsg yemr prtijtertr after* 
fe w Igsjdbj, w i tli on t a c^n t of ntmt I u- J u U ■ Wc leach 
band rtmsle from t]»t jrtirt. You Itafi prActl( « wl til TOUT 
local hand, atul play in ftUir,mgS> nurhelp twice as quick as 
with ioi ! *3 in stmertan. Cb at flu e i 3 :iihtrt.ti-ii calali ig no proves 1 hla 
with photos and tetttf* of piapilh who became b»Tin 
IfimicTfl, IV e teiiuh, and fumSah all bras? in stm mmlo, AD 
qyent ions njj^w^wid, A*k u* what w* hare done Sri yotix state. 

INTERNATIONAL CDftNET SCHOOL 
4 Music Hull, BflWgii 

Rensselaer % 




Institute, 

Troy, N.Y. 

Local * jauninitlojifl prqrtridad f*r* £ar * cata 10 ^^ 



STUDY 

UW 

AT 



TUa c-ldtat and tw-at oehooS, rnstrtidtioti by mill 

adnp tf -cl to « wry on*, HOcognized by colitis and 



Exiiicatom. tlrpcnencwi and com 
tor*. TakOs tparU time only. I_ 
Freparaiury, liluinOsfl t Co-lleg*. 
practice. WlUbtiteryotirnon- 
uitifin andproapflctain Ulip.imp.rp- 
(Stud LUis and gradumtca trrery- 
where. Fall particular* and 
£mj Pijiatat Plan fr**, 

of lew, 

TIT VaJretle BWg, EMreiH, HL?k. 



it i hr true - 
ire* ctsurte*— 
Proparea for 




Learn Watch Repairing 



B* * ™L-'i.rzni*r — yen a d l*ars It i ■ r-r^K-j'.it* tt-mli 
hr iKimp^iU* lu i b* VBtkn ]■ jwr u^-n tuo>* 
t.T ibn PariAlui* itut systBU. a £ Ur jin> hii=ji lr:* 

tin i jli ^LltiHr* **iflh fr- -t> A lit % Viiu 

Tin kn..w jMri -Ui tb« r.jxLK r : j iiT b™ rvpnlT 
ona. When Ji'ml ■n-L'.ata ,ou irfu boa prHCJol 
wfcfctraakiT and hif»lTT-+ *.04 tfl ill 

taj poiitkia I^tiaDi fut piir rF*rti*v«a 
Aji for «ir Trrt Back. It *ijiU.Lb, 

CTU.T MBl-irn *.dJ tai-Hi*. 

THE DeSELMS WATCH SCHOOL 

JjfoiD SI. ATTICA, imCIAHA 




HYPNOTIS 

Learned at home; pmallcoat; 2e*t*mp it>r particular*, 

O. A. SMITH, Room 642 , 623 Rigalow St,, Paorio, ILL 



ILEARN PLUM! 


SING 


A lr;ul« that will make yon ] nd ppond e p t ior !He. 
Hbura Snuriar— Paw Htgqer— Cemand Otaaiaip than 
any Ottiar trade- You m-od 150 previous c*p(-rl- 
ence. Our practical iriothoda enable you in ftie-W 
month b to is old poftltioia an akliled pLiituber or | 
conduct your own business. C’litaCoi: sent free. 

St Louts Trades School 
413(1 Olive St, St, Loulit Mo* 


BIG 

PAY 

SHORT 

HOURS 
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DRAWING 



Taught By 

The,. ^ 



ILLUSTRATING 

CARTOONING 

DESIGNING 

MECHANICAL 

ARCHirrCTUI?AL 



ACME £HtET M IVKL 
_ pattern 



VnuCiui I earn Hi hopi‘ in ♦psirt- ti ni-: f- ■ 1 »— a ■CC'irL- 
ftierrial urtml nr il r iFt- in ■ n, W i» i|uk;lj|j' Sic josf i<if 

|irirlii'fi| ifork Ovr itviLuV onjn mo Hdf -and tiol I 
|WlUw» wlfiSo ■tmJjinfr jVi? -jiv.nl r'rlk'MJ' hjf IbstHU:- 
IOf» trauiv-1 in till* cwinlzy uni Kunifii-; iijh! ja.t In* 

[tfiKiwit E< i dfl^eLop jrine iridii jnf tun] "Lj-l 1 1 * I j t *uhmil 

w-[-ta;j il k d--n» Tn-n )»ky ik Atu BW . im Ipe** A'l* n -io 
]rai rriflrit i - -j_i i i r>“l H> ciineii.!-- r rr.ri- n . jpcy v r return 

tikiiion. Write for ill uiinilcd rataJ«fj ud nj wliich you wish In IflAFB : 

1 1 hunt rut Inc, t aKmnilnE, ri)»THcrrl«l lleklcnlnc. Mti'liinliul 
llrunliif, AtvhUmuru Urnwlnr. or *»lwot Mflal f’ultrni 
l» rib aim:- if yvu nn ALbjniiL car C^Hkni Seilwml, wiy ». Est*L l>HH r 

The Acme School of drawing* 22^5 $ Si., KalsmazQfl, Michigan, 





Arithmetic Made 



for wayenM? nEtta a Kt of AriUuwtdc Si 
A&J »ml ail «E*niplaf Mid probleoLB in bi. 
matta. £hjeu the eA"io*t to the hwrtrefc, »« 
Work ad ou-tfc»doxplaln«rt»oaD.yo»ran u adcr* 
tLs n ■] , fsir tb^ *[ujL^citur HiSitiub-S 
am 1 1 niriipie. £ tuluuiiei; fliW 5 : aces' civ,;r 3 Iril 

l.lli-Htr»L: iif Hjijlui 5 r;»CTp;lju'Lt'E in illk fllo'll 

Most jv.ip plM., ij* rr pMli!lihnd, A fL r bill brir^s ■ »t 
prtpikl uywb4nii Bin4 (*e * ■*(* i I ururn 

ftttliT II |:, :.«* And JDILF mbQCI bulb ONair wl-ST 

Slandard Sales Co., 23 Fiftfc A™.. Chla*** 



Do You Like to Draw? 

Hwt'fl- all wo want t«j knnw 
^flw will nnl got yw) «0y pantl priio-ctf 
j tat oi free sniff if yon a,ns*« thi*. ad. Ner rio 
wt l Li hi 1 li) in 1 Li' you rich: in a w«k, I 3 ut if 
i,tiu -ire wiuJmus lo develop ypurfcaleM with a 
voettliEtit CTtrtonnist. bo yog can make mcfiry, 
wild a c< tsy of tlsti plclwr with Ac, In stamps, for 
portfolio of c.Lrtrjtmi an«3 »mpie Ittun plate, 
l.;l'L tel i;* explain. 

Tlie V* M- Ki it tin Jtrhool fiT Car too 11 1 lift 

?il K-lagmooH Bldg., CtevetajMjj Q. 



{ TEACH SIGN PAINTING 

SHOW CARD WlTTCfC! or LETTEHIJIQ fry i»aL| *tid 

guarantee! SUiCeii. ObLy field uut OlWrtmVrded Klj 
'm-lriiHiliun. In u 1 , ui.| '.in I e> t berfnin-a p raclLcml, |iei <cm.vl 
inc| Ihiirpiigh- Kasy lerots. IVrtln fap Urge H.'tluLoij bfl. 

CHAS J. STRONG, FrafdtttL 

DETROIT SCHOOL OF LETTERING 

DEPT. PM. DETROIT, MICH. 

■Trident and LttgMt School of Sts Kind " 




WANTED YOUNG MEN 

Flrijmt n. I(i3|ikk*mi'ei, Kl^rt|>in« Car 

GDDiluitonk Porte alto EJecirEa Mot-orm an 
■n<i Ki^ripore nnnocosuviy. fA'c 

pirpufi' j'dii h\ mail lillil nrueved Jt tJrico lOWarde 
plartniE you in k ymifton Alter puiMiix 1 exirtmialiilii. 

TJns 'A't* ppHitirety guuriintii'. TI 10 olrlo-t and 
infwt- rtlEnble ita kind in 1 1st* world 

f larp-il iiKiro nissn to work in the HuilwAjr Train 
(-^rvii-e thin oil nit hi'Fw cubil 'i fn-d. Eiu'Iobo stump 
for itppl EcaLLoa hlaakuaii Uuokiut. 

1, N, T, RAILWAY CORK. INSTITUTE. 

Dept. 35, Irulianapolis, IntJ. 



learn to write 

ADVERTISEMENTS 



IF YOU ARE EARNING 
LESS THAN $25 * WEEK 

wc run r « « Lively show you by mall haw to lncrrane your ftiilai'y. 

Fk^nrl Inf LH'Untlful lirMfiOrhia, irmitad FHKE. 

I>A<jE- 0 A VIS SCHOOL, Dept* 112, CHICAGO, ILL. 



LYTiRN JEWELERS’ ENGRAVING 



A high-i^l nrind and eiuily learned trfrde, too ghf ttiorouahly hi mail. IV* will 
tonclb thn J^(rinnnr lift tiwir ofi^rA vie* than he enn gain in ye*rtof rigid ippren- 
lirQnhi|i iVb will #ljk.b improtc the skill of *nr onFrarer. lor our eataJo?. 

Tin* I'jn^rJtv-IngSr hocbl, I'lejrl. 1 U 1 , Fnap ISiellil Inpr, CIlleflKOlU- 




TELEGRAPHY TAUGHT 

1 q tho ahorlcit pooei bl* time. Tlift. Ornmgrafli An^matlio 
TrajDfObiUur oomtiined. with atftn<t*nl V.'-y aiuf Bounder. 

S^n'.La you trlc^raph En>iFBegeB ot ony apeod 
juH id >a expert oimrabur would. Five 
style?, (3 up; circular free. 

CMN1GRAPH MFG* CO, 

IKTCortlamit SL New York 




Between you and the position you want to 
occupy, there is nothing but your lack of 
fitness. Men who can really do things are 
wanted for every kind of work that there is to 
do. Whatever your ambition is* you can 
realize it if you know how; — you never 
can realize it until you do know how. 

Here is a Better Way to Learn How 

than was evet offered you before* You see* 
we have revolutionized! and radically improved 
Correspondence Instruction, From mere teaching 
by mail, we have raised it to training— to devel- 
opment— by mail* 

By the “ Freeport Idea" we not only give you the benefits 
of a technical university course by mail, in the work you 
desire to master, but we also include in it what amounis 
to a correspondence* apprentice ship* 

We give you practical instruction, prepared by 
self-made masters of ihe Work* and also actual Work to 
do, so that you learn to apply what you learn, 

ww you have learned from ut, you can take a 
new position and simply go on doing the same kind of 
work you have been doing under the direction of pur In- 
structors, who ate experts in the position you are prepar- 
ing for* 

THE "FREEPORT IDEA” 

is waiting for you; — grasp and use it. Look over the 
coupon carefully and check the position in which you 
would like to be a thorough, high* salaried master* Mail 
the coupon lo us now, and you will team how the "Free- 
port Idea " will make you a master — easily and absolutely 
— during your spare hours, without interfering with your 
present work* A great, new opportunity is before ym 
seize it now, by sending us this coupon. 



FREEPORT CORRESPONDENCE SCHOOLS 

611 Pork Street, Freeport, 111*, or 
625 Petit] Tclfffrfrph Bide., Chicago, III* 

Please wrtle me itinre »hr.!.r ihe ,, Fn«l»vrl Idea,” ! ntay ^J.bl tft s_.ee- 
t^re Ecif r;li? p- *i tin ,n Ul'-rt ‘ilndt ] have ifNurkL-'J -i cross iXt. 



* ■ * .Mechanical Dratbman 
. . . Sheet Mtlal Dralism^n 
- * . Architect 

... Archil cctural Draftsmao 
, * . . Architectural Designer 
... Carpenter and Joiner 



. ■ Manual Training Instr. 
. . ■ Bookkeeper 
. .. - Advertiser 
-. Stenographer 
. . , . Steam Engineer 
— Stationary Fireman 



NAME ,.*,A6£, 

(m HTifE.,.,. 



ST. or IL F. D OCCUPATION 
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Leamlrn the trail* ar fcofla# nnri niuMng 

Fni.ji^ir trf jaw# fin*# 



ITATJ hmufsont# JfiwJrv Start ii uimed fry fwo 
]/vung m(n who leamtd at ham* 



Make $25 to $75 a Week as a Watch Repairer 

And We’ll Start a Jewelry Business for You Like This 



Watch repairers make big money. Some earn up to £75 a 
week, ifn the jewelry business there Is no limit. Some jewel- 
ers today ara worth millions. You can laarn this profitable 
busjnea.s at home, in spate time, without interfering with your 
present work. 

The watch repairing lessons are simple and easily un- 
derstood— and you can learn the trade in a few weeks. And 
remember, the course is free. Even the te*t books, charts 
and photo prints showing each movement. There Is no stock 
for you to buy— practically the only expense you will have is 
to pet a few tools when you need them. 

Then, after you have mastered the trade; we 11 start you tn 
the jewelry business. We will furnish you handsome jewelry 
catalogs with your own name on them. Give a copy to 



every one In your vicinity. When you get an order send to 
us for the goods. In this way you can work up a big busi- 
ness without carrying a stock. As the business expands 
■we establish you in a store o f your own. 

You can shake oft the shackles of drudgery and become 
a 20 th century .clever business man— independent and suc- 
cessful in yout home town. Resolve now to begin— the 
sooner you commence the sooner you will be established. 
Take the matter up with me personally— now. 

Chas. F, Elmore, Principal Watchmaking College 

Rogers, Thurman & Co. 

WHOLESALE JEWELERS 79 Wabash Avc, t Chicago. UL 



$ 1000 T0 U0.000™ 

IN THE REAL ESTATE BUSINESS 



Wetbiu'k J'VU hj i:i;ii] rrj 3;rn.ii r ti uf iJlt tt.-a.) KblSto. Udiiirtl 
Brukjraipi. and 1 n Hnrfl-UCO Hu^jnp**. and Rj.-iinjj.iit QvU 

SPECIAL, RteFRBSENTATIYE 

"f tho vldfint and Ure^rt cri-^pcrnti yfi rwd citato R-nd broker- 
a Lit* etunpaay hi America. Rv)tr^iitatlia am making ftt.nnQ 
1 o #T.i.V.Hf a year \vicl.'>ul, any luvse-tin-autof capital, Kneel Inni 
fljvi* irhi h EUl'S op#u t.> YOU. bj Mlf Syatrna jihli tan begirt 
analdnx money hi a f-cw weeks without Interfering with p>nr 
p-rB«etitOCCli|jRUt>ti.. Our « i>-ii i". -rati’. Oi.h'pa-liiK'iLl wiil jfiroyou. 
more choice, frolibltt JirdiM' ■ I y 111 handle than any [itltijr [isstl- 

lution in tho warM A TfeoeH>u*h forntwe^elei La-r i;nu™r 
FJtRE to Part RepF*»ei[it»tE»r. IV rite- for ti-pao buirk, r™s, 

THE CROSS COMPANY* 3236 luprr Block, Chicago 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 





i won the World's First Prize In Penmanship. By 

my npw sjitem 1 tin, Biakean expert penman of yon 

I Also teach. Burn!: -J, ec pi □ p ami Shnithtnil. A ul 

■LudcoU u LoitracioTi in commflrelai collatf#*. 
heCv-nie a belter penman, write me. I will JCtuS you 
inj- VumrlLr Ffai and a cupyuf lb.4 harmuiDtirLaU JaurnaE, 

aW.RANSQH. 262 RELIANCE BLDG.. KANSAS CITY, MO. 




LEARNED BY 
ANY WAN 
OR BOY 
AT HOME 
SHALL COST 



Send today 2 c stamp for particulars and proof. 



0- A* SMITH, Room C £6, $£3 Bigelow Sl„ Peoria, E 




GRAND PRIZE CONTEST 

To those who itatc their ages and mike a free hind copy of this picture, which jn our 
estimation will be at least 40 per tent, js jfbwt jis the original, we will .send absolutely FREE 
OF CHARGE For THREE MONTHS an illustrated magazine, devoted exclusively to drawing, 
success and achievement. This magazine is profusely illustrated each month, and contains 
the MOST MODERN ideas in Illustrating ^ it will be an aid and an inspiration to those who 
want to earn LARGER SALARIES. 

HAVE YOU THE ABILITY 

to make this picture even 4,0 per cent as good as the original ? If you have, it will prove that 
you HAVE TALENT for drawing,, which can be easily developed by practical, individual 
training, Trained Artists earn from ^zy.oo to £150.00 a week. 

CORRESPONDENCE INSTITUTE OF AMERICA, DEPT. 83, SCRANTON, PA. 
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Don't 



3 to 5 
Years 



ruimtou 



LJfcEjh.il 



Learn a Profitable Trade 
in a Practical Way 



t pays to learn a trade. The skilled 
worker is given preference every- 
where and the man with a trade 
is independent for life- No 
will pay you as well as 
those of the 

Plumber 
Electrician 



a Trade 

We Teach you Quickly 
and Thoroughly. 

We teach you more thor- 
oughly and more accur- 
ately than the old appren- 
tice system. Hundreds 
of satisfied money ^making grad- 
uates who Qn, n* u _ 

Earn $5*00 to $8.00 Per Day 

prove it. Ou r eq ui pme n t an d ou r m eth od s 
are far ahead of any other institution in 
America. Our schools are open every 
working day in the year. You can 
enter any time. There Is no age limit. 

We have students from 10 to 60. We 
have no classes— you get individual per- 
sonal instruction. Tools and practical 

working ideas take the place of books. Drawing 
and estimating are included with each trade* and 
prepares the students for the best positions, nr to start BncfctayiM 

a business for themselves. Let us teach you Plumbing, Elec- 
tricity, Bricklaying or Mechanical Drafting and assist you to 
a good paying posit ion upon graduation. No woman or machine 
cjiu take your job in these trades, Now is the time to begin, 

W« tare a Carrespopdeece Course in Mechanical Drafting which you can lean at tame. 

Sent FREE— Larjre illustrated CUtulog pi vine: full particulars of our 
entire i nstnietKdik, Write for i t todny and start on the toad to independ- 
ence and a large income. Address me personally, 

L. L. COOKE, Director In Chief, 

COYNE NATIONAL TRADE SCHOOLS 

1724 N, Ashland Av*, t Cor. Wab&mia Aye., CHICAGO* II I- 



Bricklayer 

AND 

Mechanical 

Draftsman 

We teach these trades by 
practical, indi- 
vidual instruction 
under ac- 
tual work- 
ing condi- 
tions, a n d 
are the first 
and only 
schools that 
do it. 



PraurfuisE 



Plcuse Mention Popular Mechanics 
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YOU 



i A" - It 1 V/l) 

S Would Be 



Successful 



TOSUCCESS 



Memory the Basis of all Knowledge 

F You An Ho Giaatw Inlellaetuallf Than Your (Union *1 



If you want 3 perfect memory. >wi cun have ii, Fort a perfect 
memory. like perfect healih. c-jsj he Ui quered. He*u j iitlui- 
hie B.Hhk can Memnry Tr-Jiftiiv-g cthAolactly Free to reaiitty oi 
chid publication, chat leiti you exactly how io pci it* 

The author* Prof. Dickson, as America's forcmosi authority on 
menial tnining. His book is infensety interesting El e explains 
how you can easily acquire those retentive nnd analytical facohirs 
which cun tribute tr> ail social* politico I an J business su ntss, H ow 
to remember laces, names, Studies. also JeVelop^ will. etTPcen tra- 
iler!. KEl-tuflfidcwe* cutw e r»iion, public speaking,' -highly rec* 
ommcnckdhy fclbvn Hubbard, pxnf. David Swing. Dr. Union* 
anil [hmuani Jd of orficts- He offers you a valuable ofiparfrunitj 
to mvcstigaic the benefit of Memory Training, without as* j, 
turning any L vpefist f r 

Simply Bfn j lid no iE fmjp«n helm*. l fcrrer «ir pt*rti], , 

■COtl PON-PO ft-MV'FREIE-OOOK-; 



ij 




PROFESSOR HENRY DICKSON. Prim 

Dickson Memory School* 

705 Auditorium Bldg, Chicago*! I! 

Sen d is e i vi/rfferMok ~$&w to MehtemP er 



A r sjne- - 

'Street. 

&&L 1^, 



/ 



^ 

^1' State, 




PER F.A.SILV EA RNED as a 

DAY PIANO TUNER 



J The Tunc a Phone Does It 

mk VI e wail teach yon Piano Turnnp* voic- _ 



I njf , Msgu I it I n g and kc pairing, quick]-, '-v persona! 



lit for 



■rf'rre'.j.^jp.ilf'n-Le', M> ,,v fuiie.ii.'-Pfcume Method. Me- 
ct-.nnt.il tids* DipJufiia. Heoplud by highest au- 
thoriticL ti houl iKtrtcscil by the StllC. 
our iLaiukompiy {ilu'auie.) free- catalogue, 

MIOb Hfrant School o t I'isno Tanlill? 
H ■«•!« tilth tut (Ik I rc-r k , Jlkfc. 





COPY THIS SKETCH 



and let me See wh.a.1 y-nu enU do with. it. Van can 

e-irn 1^0 . W io jLi5.H0 or more yer week, as 
tlEustraioe ar eartuonlst. My practical system of 
personal Individual lessons by nrnitwlJt develop 
your taLcnt, l-ifleen years HiccrsSfu L vrprk tor 
newspapers and mo aailnes qualifies me toteacti 
y«u, liend iutr yuii-r sketch of president TaEt 
with 6c, in staruus and 1 will send you ii test 
Lesson plate, also collection ot d-rawipif!; £ho»- 
stbilitLrt lor YOU. 



iiitf i kj&si I ni 1 1 1 tor r tJU,' 

THE LAN DON SCHOOL 'ISK 

lttlSdurtiM Building. Cmdt&L Ohio, 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION* 
POPULAR MECHANICS CHICAGO 




OVERNMENT 



POSITIONS 

Pay $600. — $3,000 a Year 

We prepare you far them. We 
aid you to get them. Write or 
call for terms* list of positions. 



NATIONAL CIVIL SERVICE 
TRAINING SCHOOL 

11 Gibrslltr SI. Kansas City, Mo. 



MEN AT THE HEAD 

of 

BIG AFFAIRS 



/l 






almost invariably 
have raised themselves 



Ity and experience t combined with definite 
*age m bring big pay everywhere. Men 



Abilil 

know lei _ t _ 

who know don't have ta seek good positions' 
big concerns are hungry for them. 



Learn Higher Accounting 



Acquire the science which will fit you 
>st of trust* Whatever position you hold 



fqu for a 

post ot trust* whatever position you no!d now, 
it wit! double your present value. Employers 
always rely on a man who knows the books from 
A to Z* 

Are you a Bookkeeper? The profession of 
Public Accountant h only a few steps higher up* 
Qualify yourself for it. Gam the knowledge 
which wilt make you an important man* Our 
diploma confers the title (< Incorporated Account- 
ant 1 *«— the direct road to bigger things* 

Send itoWf for a. full explanation 
of our system ; free on request* 



International Accountants’ Society 

103 West Fort St. Dept. B Detroit. Mi oh* 





VJUfTED—CwiH Utfkl, Rilrtf 
■ill ClifkJ, City C jrrierK , Paat- 
as cc Ccrki, Y, * an^naiiuus every- 
wh'rrf ’■ ,T - U. ffiui t& JI600 y^rly* 
Capdid^t^ cc'.Ncbcd tree;. ■■ die for&cJkcdiiJ* 

Franklip Institute, Dep,L7l>i Rccherter^ N-Y* 



WiitchmukinK i'JE.Y(f and fou 
can Piini nliild ytm Ivnrn, 
Write lor FREE BOOK. 
"Jlnwto bo a Wjitubmulcer.” 
fdftel brio Bait 
Shmt's^faoulof W.^bntkfit 
m tiloiio Bl's- et-PftuU MIbo. 



Lean PRACTICAL ENGINEERING 



In the most rract^ sdiMl In America. 

Ei-ji: Lei cihir scImknI or teacb V*u by m^tl: 



Wf pi vp j'Mi a cumplrte rdiica- 

jy njL.fl; AteUlt 

and llccbmicil Eb r(ae«Hn g and Dt-na gbtiftg. Our " ‘radically (Jlffcr- 



(Ccctflrp, HtrB<ABrBi 



enL” ni^thud (he Sudcnr r t> acquire actual CKDcrlcticc in this 

Jasc Ida! iia c w**rk .uiil iu f,| I rrspoBsibk pf*st( Icani quickly, 

TUilt for i_j.tiilujf and intertrtinr proUMttJorL 

SCHOOL OF PRACTICAL ENGINEERING 

D39 C-nt-fy Bldg., ST. LOUIS, HO. 



LEARN 



TELEGRAPHY 
I BOOKKEEPING 
OR SHORTHAND 



BY MAII — AT YOUR OWN HOME 



AnynnedftTi le«m it ewilly in q fe»r We are tinnhlo to n»r s - 

I>h' tlu? -ii fitment f'>r Iplrflrflph n^riitcirA, Iwws k r-i nnd «tOn- 
OKTOplicirs, Nft ckirp tar IhIeIdh a a ill podiltm I* brCBod. Wflte t-Oiia.i 
for Eiartlbtilam. 



NtniiuAi nc«n\ERR ijfNTtTdtii, 

St* I iQBtltutr Hull Hi |» EC. - - Rkotfunnioo* TWICH, 
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Salesmen Wanted 

w e TeceEve calls for thousands of Salesmen and have assisted thousands of men to secure (rood posi- 

tirjni Sir better salaries* ±i Uiidreda of ihtrn who had tio former experience and who formerly canned 
from. S4S to *7$ a month now earn $100 to flOOO a month. No matter whether you are a nrw h«- J 
Ftnoer or an old hand at the rime, our eight weeks course in Salesmanship by mail will enable 
ygfl to in crease your earning power from two to ten times what ii is at Drcseot; and our > 

1 RLE EMPLOYMENT BURIOA II will assist you to (ret a (rood position 
Finds of (rood positions will be open for the early spring rush* j 
Salesmanship is the most independent, delightful, well 



TuHi- 

prepare for one of them 
d profession in lb l* 
Scores of the wealthiest most 



world, and the demand always exceeds the supply, 

f a moua trt en in the U. S„ such as Marshall Field, the great dry goods merchant 
tjf Chicago, J! i- postmaster General John Wanamaker, the great merchant of 
New York and Philadelphia; several of Andrew Cam ejpe |, s millionaires and 
scores of others got their start selling goods on the road. Your chance is 
a? good as (heirs was. Thousands f.f Trav^i^pg Salesmen 



. ■ ■ - — - — w„ wr ■■, „ earn from 

to fl&.OQfl and upas h 'h a* a year and all expenses. If 

you are ’ambitious and warn to enter the best paid profession on J 
earth, fill out coupon and send for out- free book, M A Knight of 
tii? Grip" to will tell you how to doit Address l>e|it, 
4lSNidlflnai Sulenmen'rt Triilnin^ Associatloiig / ,t 
Ghlebzo, New T orL, Kan«s« City, la Lit iu- * p»f I** Khu FnmeUv ’ rT “ 1 



V 






L'-O, l\ S. A. 



V 



o- p 



■p 







Illustrating 

Taught by Mail 

from our resilient school* fmqtcU 
ed l3?i Earn wJuEw learning, 
C radii ttUM ciprywliEre. M.irt X 
belurt! v.i ’Ll j t r tut iiilvertisfrrnr:n.t 
and mail today lor special offer. 
Stitt ikrire, 

NATIONAL CORRESPONDENCE SCHOOLS 
40 N, Penn 5t, p Indianapolia, U. S. A. 



Alio 

"'Cartooning 
—Journal ism 
— Law 
”"Ph arm a<y 
— Nurting 
— Short h a ml 
— Boolck e e pi ng 
— Pen man s h ip 
"English 




LEARN CHIROPRACTIC 

The method of drugless healing 
EARN $60 TO £100 PER WEEK 

Our fhw b onli telle how yon nn team to- doleet dU- 
nmnd retnoTatheennetihy Howanl’s uiothod of Spinal 
; Adfuistraen t. Pos ii i id y tin? moa t lini [■ ltjILnf t, advanced 
1 *nu tclen Uflc Diet hot of d re ■; less tienliiiit . Bused on. ua« 
erring iialur*! laws Anyone can titiderutaud it. learn ml 
In v|mra tim? linrrora your mhtIhI iwnniiLnct itml. 
fl n run dal Et«ai I n Efart now on the mm) to honor an il 
i success. Write lor irer tfookaud spec Ul sclsoLarslilp oiler 
NATIONAL SCHOOL OF CHIROPRACTIC 
1713 \V. C rtrt Kft L S* Street, Dr pi. Nl, Chiqiiio. Til, 



Don’t Be A Wage Slave 

Be A Doctor of M«duiiO‘Th«rapy 

Earn $3000 to $5000 y*«rly. Wonderful 

me* pyitam of IiruEle a Healing taught by mail, 
fi jonUy luporior and simpler than Osteopathy Iiiarui- 
' fic-il profeiiion for jpen and winners, iatbeiltel 
f dip]ainaj la eradunt?*. Special term* now, Writ* 
bKtar f"r freiptdQt frefl, IRKitICATf OOLLEQE 

Or HJ07HiM3 TIJ};}tJt!-V r Dept «<», ISO-US Randolph mrt, Gta-uato- 





^>WHY NOT BE AN ARTIST? 



Our grmdu fctat atd filling Kith Salaried 
P»iitle»» Hood artietd 

EARN $25 TO $100 PER WEEK 

Bind upwards, *n fi^n: laming Bmi, Ourcotuwt of 
F^nfMial lleniif ia-rrurllijn llj CCtTPE-pondcUCe, S-r-f «■- 
e, Tract It a I. Eleven years’ (mecoRaful teaching. Expert I. rt- 
etruaWnt. Itoll hum tuanaLttd Boiupirtent worker*. Writ* lot 
OiDdiQbe An M, frrr, 

SCHOOL OF APPLIED ABT tFoundtd 1998 > 
i ItfnS U il Itry tine Aria, battle Cruckj Micti. 



A Holiday Present for $1.50 

One years subscription to 

Popular Mechanics 

A gift that is sure to please 

Can be ordered of your own Newsdealer, or direct from 
the Publishers 

Popular mechanics, Chicago 




% I have placed hundreds and haven’t been able to supply as many as 
>T the railroads wanted. Our course of training prepares you in ^-:1 
IM pi s four to six weeks? then 1 assist you to secure a position where 
WjLVi promotion is rapid and other men are earning IjBi 

K, $60 TO $150 A MONTH ^ 

1 ^ Pjiifl L v* nJorAt? rl by all IvniJinK raUrvad* ami fiffitiala cf Faur are on our Ad- 
vfllltH viiiory Board, I have bean, uti the remd 36 years. From Station Agent to Sup 
j ..I HI erintendent. 1 know railroading and the fine future it often young men. 

J want to xlart you in tliis”~the largest basin™ tn the world, 

RlfiIIT fi0W ’ CURING THE BUSY SEM0S. IS THE TIME TO START J 

> Draw a line through the position you want. Fill in coupon and tend it y 
— ' TODAY for FREE BOOK and full particulara. Write name arid address Jr 
plainly. Colored men not accepted, Jr 



E, k. C ARiVES, Road Vlgr., 152 Reliance Bldg., hAi\S\S CITY, MO, 



LET ME HELP YOU TO 



ELECTRIC 

RAILWAY 
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Classified Advertisements 



Adv t'FtiM 1 mr nh Ln Ihta ^tvliun 5 Him per word, payable ip adviiner. 
Te> insure adi in^rti'ii undrr proper cliHnl^vd held id [he Ut- 

cfinbcT fvt. u (■ , copy niunfc re* oh ihi>i uflic^ not liter thun November I 



Fnpvtor Mechanics, 

Sirs ; Some fibre ago / placed or. ad. in ywr publication advertis- 
ing cr moling picture machine* i h-K'e said the jrrmc, (rut stilt the 
recites (w and / haiv answered till / am tired. What mtt it cost to 
notify yaUr renders •:■/ the fact? 

Tours truly, 

Loudon , Okla., 9-17-09 G. 5 . KURK, 



AUTO MOGi LE$ 



WILL HXi HAXliE. \i clear Waukesha inf* for Anm, $iiiu.‘. Win. 
lliiNlj. Waukesha, VVis, 

TO fBADE — itLi^-H-LLi.Jilin-ut for '■Du Motorcycle, Box 178, 
Faulkluii, B. link. 

AS A ITT! I OUT OF YOUR IILGOY, Ear* 10 make the Change, 
Ttm Wijrfulk System shows lima. In struct] ohm with ftp n uluci-i L 

1 1 r.s wji !>!•-■ post |juhL $I.UM, Farlfeloii F. Wnrfulk. 7M JelTorauu, 
Dgtipll, Midi. 

“AWWMOJllLE FOI1 MALE, llglil rad MS «i" H H, P. 4 eyl- 
Indeisj, Jit*[ i mil I. Strnl fur photo. Hubert Petrine, tUOtl Hike SL, 
st. umia, Mu. ^ 

BOCK 19W MODEL F. (up gJa#(t fmtit, Milk tuuhalr ir-p; Jn 
fltul- elans h-h.iuiJUJmjj ; $inm Jf h .htd quick, Box 3^3, Ali. V erupts Q . 

COM M FIN 1 1 A L MO'TOt t VEHICLES- -Read the “Power Wagon" 

for reliable I nr i • m i a t luti i mriilug niutor miokti. moiur buses. 

iin.Mi- calis, and other machines ttllplujretl N>r blwLnei.it purpose*. 
Issued monthly; single copies. 2-a cents. (2 .1 year. The most 

valuable [i,i pi-r cf list fcfJiit pul. La shed. The Power Wagon, Mctro- 
IKlilari TlliK-k. ChkiHEi:'. 

WAiSTBH A L'Tl UlO.BJljE, Bceoud'Unn J, lit cseli.ingy ftMT 25- 
W I*. twiller .iii i L ]k-H. P, »'ii>iL]it, center iimk, all in tlrsl-clai* 
thulMV vr w hat havo yulD Address S. 1> L Hiiekra, Dana, 111. 

FOIL j3.\I,E — One i wheel guide it-eimier, (Tils'll y made 4 drive. 
lieGils repairing. one 1" 31. P. Loco si earn ouiilL complete. No 
fciLSu Jilt tile offer rt'LuiCd. L. J, (Oct, AlWKvIlkr 1H- 



KOHD — Fine Ea^smBer. tWP cylinder ^hle entrance, new top, 
scnrcli Hunt, coutl ti ce-b, t-iUii ttibea anti flifiltli. Odctl ordtr. 
cllmhs (Miji 1 hlli First cheek for $350 t tikes it, E, E, ftr«u. 
Fcmrabntgi 111- 

51 KN freni nil pnrlK of Ihe t\ S nr* (rnlned In four weekei. 
Booklet. Wtm SJilf V. M. t L r A- Ajtoiuuhik EklLdol, 3.0S West- 
5T lh New York City. 

CERTIFIED LiftT uf 2,500 ikfeon fcutomobllo owners with 
SLtdrELHriL'S, jj. tHI. Paul M HjtUB, iiilku], OfCKli!l. 

FDR SAl,Er l r ontln r A i H n fttitrjj In KCrcr! L'OiMUtloii. ntin uho 
iu H oin T^p nud nil curtain^. F- ^V- Dwke, LattsiDg. Mich. 

FOH SALE — Orient lluelttion Ftl AlttortiolilJe, jcsr-driw. eu(Kl run- 
tilne order, fS5, Atm. Hn jiifd. tiretii Wle. 

FUR HALE — Uttnrthoiil hi ntnnitiir order, $115,00. AildfL'SH C, 

Hum, Cnpu V i n cent. N- V, 

" IflO'i fin H.” F.”' 7 pa KM. ri Her KtiuX, fully ectttLp[H>d r both liniouelise 
flinl imirlriff hiHlic>»: eiljiliic rievi-r been used. Ajiply, The L. 
Sell rciltcr A ^ons Cu„ riiicillriall. Ohio. 

FP-TO-DATB |t.0(NJ TDlMtlNti f'AR fLIilh a $J H lttH> tpurlm 
<?nr SIBIL MotIiie tilfitire nurhlrteH, rui.ufW) ft him, rent. 2 electric 
plnn E s. Bargains. Enclose Btilinp. Willy. C ans! Dover, Ohio. 

fTtOMAB— With Eontlftw. gnoii Inp, slnm front, new enalne. tfrmj 
n min Ion, will nri-cpt rcpsnnrthle irffer, write fur photo ond (Jc- 
scrlirtltHt._ ShaW. Wnr*iiw._0. 

AfT05fl>BILEfl ifi5,0O tn Condition guaranteed, Others 

ne«l rcpktrtn|j; IHAahi up. i'jtIcme Ruck-Hunnl thorouitli]? Hiver- 
hiHtlt ti Knox rtmobokil 1IS3. .New lift fur StiniU. IIoIjltI 

O. ILiiheJ, Jr,, Louis VI U l-, iiy. 

ilOTDiu’YCLE JLVHOAIN’ Hfif fni si amp. JRobert O. IlulieL JrT. 
Ii oultriUt;. Ky. _ ' , 

ATTENTION— Automobile Jlrarfnih^, closing nut liitLlilfr nf 
Bfne-k Jit hnlf cn?t. Write u fi. your wants, Ues iJfi, Burlington, 
Wh, 



AUTOMOTiILKS tiup.hn AND Til 1 . VVn will cuaSl nur large il* 
bislrutod biitRaih aijcCl of new -ind tlJgJilly used Autumohliea mi 
reoeipl (if your name a ltd jiMrcs* This Sheet shows airufiie 
phot I (fr.-i tide View* nf Hourly An Anttiniohlles, nfTerei.E as low ki 
ti] 0H, Write plainly in El O rah am Aut^mahile fn.. Im-,, l&ia-lBJt 
Mil flSson SL, CliicaEO, 111. EetshLLxlLcd tS scark. 



KRi’E IM-orCLEATinS ett autonanbile patents. Adtlrtu O. C- 
tUlllitm, Patent Lawyer, Cleeeltimj, Ohio, 

AUTOMOBILE SCHtlOI* — Ch length SehOOt at Motoring; The orts- 
lual Automobile Reboot i r CbUjito. Four hLHidrcdl and flrtj gradu- 
ales II ip im Hi yciir, to whom we refer upi.u requtat, Automobllv 
owners, prosper! Ire huyers and yeune men tv Anting tu beemne expert 
rimliffctfrs will suit a great deal of runner and n lut of w^rry bj 
ftt.udyfnj? die mechanism . care and ri'[iAEr of irasoIlnB automobiles In 
otir shnii. where all niLits are upon gc, ymi .-an see how they are 
made, arid how They f'Tieidde, Wo give thnr-mnh ttnd practical ln- 
Etrurilfin I’ompeicnr clui uffeu rs supplleiL Addmsa, rhicago School 
of Mot^rirn, Dipl. B ± IBB Wn biish Ave.. Ohlcagn. ill. 

SiftNitW l>LI> DHT HATTEftlEf?, Bend ISc fur twitiWl »i» t p«L 
ufAhnni'i Oh rase. Clyde. Kan. 



auto supplies 



I- HR BALK— New pin net ary IramuMlSglOU. Now I 

throw crank -luaft. > In. atruke, S1SJML Hchtig cull, (Inal -clast 
condition, $1,(10, .MaxtiLLUia 1 cylinder timer, Sl.iio, r;nod coiw|H I ■ .i i - 
riaa ecncr.i[ur £ leads. S.“.L«Li. L’llliS. Nentec, tiiTiien & Spaulding 
Avr, Chicago. 



NEW 1U J| f. UllkVltiliill adtOtuubllc cugim-. Can utc kctfiW- 
(Itttliil Lube, molarcyclr. riysity Fumej. Sr, Atirur. Ill, 

1x4 1 I'A'LINDEL! Air Loaled Molur, $l4il.AU, Rear axle slnglo 
chain drive ; front axli- t.« iMaTCh H illi wheels. *40. Of) Steering 
gear, | IT UP III" It«ntt bod its. S 1-5, 1 -0 , New wheels and discs 
for friction drive, jl.JJ.Ql>. Hults, Oxford. N. Y 



SPECIAL — 10 ILe, Autu wiping waste, nice ami soft, $1.00, 
prepaid. Audi Wajda Co,, Bar [fund. Cunu. 

BUILD Ynril OWN I ■.tits- We^Hiii furnluh yuU with chassis 
par In, iucludLwv etigine. JllCS. iTAhHlulStflPn, frame, etc., id. *nrgc- 
iive‘ prlcesi, Write us for ■details. Jnlm II. Blacker A Conubing. 
ChHHcQlbe, Ohio- 

At’TD tires— |-.ii.‘!i CliiicinT raw*, uii.i nihi-s. Ajze 58x2^ oast. 
(6.50; tulie, $£-25: 28xS cum, $10,(0; tube. $£.75; 60x:l ease, 
51 LEO: tulot, it.im : ceiie. $15.Sfl; lube. Ct.60; a2xv± eaw, 

$17,00 ; lube. (S.&0; 3*t3t-a cissc, $16.10 ; lube, $4.00; 3(1x1 caaie. 
iiy.JUl; lube. $4.£0 ; ease. !2Mnj; luhtCj $4 'H; 34x-l ease. 

$£J,(U.l: tulu\ $4. SO: $1x4 cufle, $26.00; lithe, $5. B0. Alan il few 
fiuarau t ceil cases (bX3, $12-60: SOxSI?. $ 1 w. K.5 ; ^i^3£ JdH.U.I: 
shiglf. tube Urea 26x24 j, (Jt.di); 2»X£ Vi, Si 0.00; 2«x:i, *12.00. I 
xhip fay fur tires after examitLiLliun, Wiil. V a tide ryHJCil, Sprlnff- 
fleld, Ohio, 

25 STEAM AUTO ENGINE® at $12,00 pitch, J. L. Lucas. 
BrltlgcfuRL Cciim, 

FOB BALi; — A 21 In. Auto boiler. (GO, 00. J„ L. LhCifc 
Brld gpjnnt^ Unnn. 

STEA.M AUTO HOI [.hits, nil jd^r y ,1. L, Lucan, BrldffcparL 
Con cl. 



THE BEST receipt for ailing Urea, £, r n?. /. L, Luoas. Brltlge- 

Uurl, conn. ' 

BELOW cost PBtUKS »n engines, tnnuBlislbna. bUerr. axles, 
stccrings. ari.j auUi tuirta fietm rally. Real bargains in new uml 
Bk'i'nikI hand cars. Ix-t us kfivw yuur m-rds. Joltn II. Blacker Se 
Co., ChllllcoLhe. Ohio, 



MB TO fl CYCLES 



FOB HALE EVERYTHING far Hie AhtomiihRc. Mitlrircyclo an»l 
Bicycle, Half Fries. .Mia n reycJ i-s an; I Bicycle* rebuilt Iu your 
e L i .' 1 11- ~-i ~ J ■ e. .■<■ t'arn Jiitfue free. fhrlla A i’d. r Magnolia, III. 

i5i H V, INDIAN MOTORCYCLE for Bale. Fine idiape. $05.«b 
F, A- Anderson, S04 liith St,. Omxhx, Neb, 



MTEFFEY ATTACHMENT used 45 mlleti, rutinint cnmlltion. 
$35,(11!, K, tf, Clark, Paris, Tcias, 

, WANTED AGENTS AND DLALKRS -Handle wur (jueen Bicycle 
Year Nltteteeu Ten, Wrlle us specifying territory fur cuntni'.Ta. 
etc. 13 tilt z A Co., 51;i*ULnLiit, I1J. 



MOTORCYCLES from $35 up. Engines of all kind* *10 up. 
Get our prirpa befeirp buying, calahgUe fnr £tantp. A. Wuike. 
LoutSTtllf, Ky, 

2-L H. I\ INDIAN, t i;j r Ea ii> Quick. Box 2VJ. BlUrgls. B, D. 
THllMAK AUTO-K1, dim ei.nOBfan. Bill aLh'Ui miles, <K5.0fl. 
Diu^u on 3--etjue*i- R- E. Chaggan, Meljeanaburo,. Ill, 

MoToRcYi :J*H ENGINE, wheel all aeeuMileL ( 20.00. 2314 

Cattersou Bt.^lbtisburg, I'a. _ 

LSIRf MUTVII yct.es th- l.:irr:;iuK s, i-.l v r hM T 7 c. 
Hopkins, 75fi Gough Ht.. San Fi^ntlRco, Cal. Indian distributor, 

THIBVNE MOTOR -CYrtR. 3K, H. IT; A I condtttan : good AS 
upw : tires rterer pupeLurcd. iB(5.tNb Hen LatnlLs. (Rney. 111. 

CHEAP. Curtiss rnoloreyclfi frainfl, tnnks and fnrk. IliQUlrc of 
F, O, Bui 128. North Ed at, Fa, 



FOR SALE— 3 H. P. Columbia V-hrlt t|rb- mritorrycle. Bcheblcr 
carburetor, now Wt, eatidJe arul iank». New solid rubber tlre-i. 
No unfit Ct broken I in rt*!. JUil rebuilt and in perfect condittnu ; 
Fusrflrttcci.1 to run. cmh. S. E. Storma. 2ltltf AbJrldl He, 

S., Minneapolis, Minn, 

2 H. P. THOMAS niuti'TTrnle- mglne carburetor, cuvll front fufk 
and Iwclt puliEy, also 3IA H. P. M. M m&tureyele ami cxlm htw 
t^ginet, Gt K Borden, Carnpl^M. „N, V, 

WA NTK D™ Motorcycl e ; will r trade (40.06 ehey plopedl n , $25.4>o 
clarionpt.. Illi.ikf rkollti, or pan cash. IT. Box 30. K, 2, Ml. 
Fl eawht. Tnwa- 

FOB RA l-E One 1668, 8 B. P, Rtlkihcc Motortjrlt lit gorul rm>- 
I'Htlon First eln.'ck for (lOO.tW lakes It. II. KerienicyaT, Plt-iNa? 
(Tty. Mo. 

WANTED MOTORCYCLE, condition nn nhfpct. Roi 511. Louis- 
villc. Ky. 

NEW AND COMPLETE MOTORCYCLE attachment $35, burs 
engine *17. circular fer stamp. Robert O. Hubei, Jr, r IjttileellU. 
Ky. - 

4^ MnvorcycieS, TT1 Afakes. #ro tin. r-rlrc^ on m ,Eu,.n« 

winter ltwmm» Three 1609 CurliJS, " India, l? H 4 Reading Slaill- 
arils, 4 Marsh Metx, {Vmiplcte list Tor statup. Bohert O, Itubel. 
Jr., Lnuisylllc, Ky, 

M OTORCYriJRT LOOK. Do vmu wnnt a nmrfh'r [fiat iimiTtcwf 
How trading Irt EhrtT old motorcycle, tnw* rU$ * belter otm. 

Out, Wttgntii, Efanston. lit. 

WA NTK ! 1 — M ( )f{ fn~YCLE. Comifticr t 1 . . . nhiect. NKUSrt be cheap 

fer rash. E, J. tTuBtafann. 1402 N\ Hickory .Si-, Jollei. Hi, 
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MOTORCYCLISTS ATTENTION' — Ar-reHsorieH. holtom prices. 
B*nd atamp for II »T n lint* y«ur uithliu rebuilt this winter to 
shit you. You Cull Iiutf L h . rehiiiit any [swdble Way, irilli PiLrus 
added. fur little cuyt+ Get hupy, Write now, GenrgP VYlterGlU. 
KvftgL&t nn , HI ' ' 

BEFORE YOU BUY a Mutur cycle, JllfjUjr ur any Motorcycle Atr- 
CFMDritS) get mir prices iujiL save money., .VIutdiryHe 

Cn r , Ha romup i Rpm t . .V. T. 

TIRES. Clincher mntoreyrte cases £Bx2, (7 . i.i ; Hike, 42,11(1. 
28*3% f*se, *!.«»; lube, i‘2. 25. SixS’t ease, IB. IS: Lube, *2,50. 
BIcycl* tires. thorn- proof, *4.7" pr. Double lube gunrynt((4, 
f 4. nft pr. Hi n pi e min' unguaranteed. f2.5ft pr. 1 ship C. n. |>. , 
□llftW- eKUttlOaUHi, \Ym V mi rlerpoeil . Springfield, O. 

t 'll N Si'll 11 1 'TION , M ANA [ : E M EXT AND CA ill-: OF jiioTOR- 
C VOLES— ■' Keller's Booklet r con ruining (34 pages of valuable 1 p- 
rmklldn fur every Stotnirycle Rider, B^jctnmr or Pruspectivn 
Buyer, Poitpuld tor 2""' Stomps. Keller & ttLf^jue Motor C'ft,. 
At. Pant. MLnli. 



AERONAUTICS 



HUTAHY (lAH-MUTOltS, for aeroplanes. autatuiiblles, tuoturboal.?. 
New invention, Ehora uglily tested, reliable, almpte, light, jjrwvu'ful , 
eetmtUnlejil. Sow prlcEd. Description for e.tiinsl 1 '- U H- Holmes 
^lotiir Wn rhs, 1'iftt Broadway, Denver. Cftlfl. 

AERONAITIC I'llCRsE" Flrsl tn America, Given r-ve 1 1 L i ijjh . he- 
Jdnnlng October linn. Hnnklet, W«l Bid* Y, M, C. A., clB 

West 57th HC. ■ New YiirK City. _ 

AERO FLYER ScUtiIJUc (Jerhum in rent inn. Flying machine, 
swift as a lilrrl. Valuable to experimenters, Auenta 

warded, The Aeioflyer Company. Medford. nIji^- 
A E~H< IFL AN K |"h”DPLAN E 1 F R Ar’T ir AlTTl O DEL* HO Indies 
long, ■ ffera l&flfl aiUBic Indie*, flying surface. Fly* any height, 
C’tn be fftlrfvd, fiftf ptepald. Aerial titles ( L o. . Lewiston, Maine. 

INTKHE^TED IN AERONAUTICS? Kind "dime for list of 
paper* by recognized guthortiles. describing vntlflHfi Aerial nifi- 
etilnea, principles, etc. Aerial Kales ft).. Leu talon, Maine, 



BOOKS AN & PERIODICALS 



CALIFORNIA BrXGALOffii, lltH page took. Flipinfiriiphi. flour- 
plans, cl editors and esttruates nf tom Angeles Famous ItoiuCs Purl ■ 
paid. $l. f ift. 3 1 - 1 gl 1 1 > - p.iae bonk, ofte, Oliver A Mil llles Co.. Lie,, 
Lo» Angeles. Cal. 

THREE NEW TRUK LSUoEST Tricks WUli PiTrds! Tricks with 
folna Jiitrt J5S New Tricks- Suitable fot prefer. ylnual and eery 
ItiHtrucIlve for tlie begliiner. By mail 10c earti nr itiree tiunka 
for Sue prepaid. Wjn- H. Ceils. Fifth and Pine Ktu.. rblls- 
iteHiblfi, Pa. 

' ' ' Til 1 lT; I'j I -fi "!' E II JiiyiiKM FiHt INDIES/ 1 puatp^hl In pip In 
cover, for 2-V?, ITbey tell what ynu want In kfLQU'. t O. K. Pub. 
Pn . , TKtcnti i r. Ill . 

ENillNlCEK^ 1 (jin--! Ju’sa .'ind answers far Rcenae, lijr E I ■ ■ I ■* .p, 
for tweniydlve (tiiih. paslpald fieiuE stamiMi, Reilly's Kook sinrr. 

Philadelphia , F a. 

"TRH’KK WET 31 CAHbs." Pumplrte l^»k «T ■■JrviiuH s wtih 
many rilagranas and illu&tratl&ris. Itot PJ3, O, K. Pub. FCh, 

Decatur. III. 

THE SILENT HU END. Rneals pricdtHS Trade Sictels oun- 
cernlng lb* II ill-order biinlnes.-! and ninnuf.irhiriiLs specialties. 15^- 
pages, $2.0fi. Cheaper pilltlnn, fifio, (Treulars free Nalioiul In* 
Rtllnte, Sft4^ X . Clar k Hilrjigii. _ 

THE ROAl>^lA VS 1 1 Cl HE. New liook of over huiuin'd ways to 
mnke nioncy and quick, S.Ar* H. Llndenuitj , 274K lliddaii Are., 

Hik»l!ii, III. 

' IIAXDSHMK S-J-VNI’li" — hest breezy tHsnk — 2"i i . prepaid. Cat* 
nlogup for utunib. Duff Publlaldng Cn., S7 N Dearhurn f^t,. 

iTilCftgo. 111. 

HflllShN'fi ENfi INKERS BLT'E BOOK — Practical tntestiona 
aELd answers, simplified rule'' In prepare Tur llceo^i- or *|e|l ientce 
e sum In ;i tl ruts. Price. i!.1r pdslpuid. lirtjal Publishing t’O,, 

LofUit Rt M Fhlindelphin. Fa. 

SEND FOR FREE BOOK ifllihB why so many ptiients are 
wort 111 e-pe as a prtXrctii*!. (). C, Billina cl. Pit Lent iJttyd, Ck-ptf-' 
land. Ob In, 



PICTURES AND POST LARDS 



KENT! tft CENTk fur a Post 'Card eichanae Hat nud reeel™ 
earvla from all over the country. ConllnenUl Post Card li* etuuige . 

S205 North Tlh WI-. Kansan City, Kaa. 

POSTAL 1 T.lUIlIiSPON liKXrK Cf,[ T R lial of young ladle*' names, 
me ailwr t lint of young mens' n n mw, tfte illver: both list* I5e 
In cnln, C. 11. Anne*. flDft 4Yondland A ve.. Kan**a tmy, Mh>, 
Iwr CAIlOP of Waahlnglim, D. f‘. f^end twenty cenl* for ten 
bands nine views r.f jnhiLie bullditifff. Monroe Card Co., Dept. D.. 
8it& 8th St. h X. K.. Weslilngieii. H. (\ 

PtlHT (’A RDfl atm wlti* bridges;, sky M-rapcfs and utlier cftnalruc* 
I Inp work, ivozeu for a quarter. Eagle Art Co., rhi rlestown . 

X, H. _ 

S5 POhT l'AR[)k — HallowepfL, Die n kagl ring and ot tiers; all dlf- 
fe reut the, inn fn^r A, B. Bradley, veruou Av*., Chleagt?- 
_ tfEND Hoc mill receive -Jft m^gnLlleupt i-.-.li'ir^il vlev, M uru.l po*tal» 

(iwBiaae paid) or rarlous alreeta. tin “wrapm. Chlnaibwn. fioldon 
Hate. Parks, Pacific Devon and bthrr San FnUin'Loro beautifully re- 
ei^natrueted svciLt's. L. itouglafta. 51 Oclafta St.. Sau FranOtSOn, 

Cal. 

10 LOVELY FLORAL and Christmas past car'll. Iftc. Gold and 
Velvet ereeHTlg* and your name nr town. Am erica u. Postcard Co., 

New Haven. Cman, 

RIX COLORE S POST rAHhf of Untdn's old home, iTFrer 

quarler. O, 3. Thom ps on. Petersburg . III. 

2!5 POST rARns, JPST GIRLS. 25c. No dupllcales Pricy 
Ewlr.g, Decatur, III- 



LARGE LIST nf iMioyile who will rid i a tl gt POB1 card*, rwly 
N'hiv. la|, Send dime nog to B, Ya giii, HelUlt. Wl -g. 

12 ASSORTED l“OST LAItl'S ami out fret- offer nf Oft Trip tb 
Miirupe [«>ftlflls for Iftc, "Key atone/' il re en v Lite , I 'a. 

1ft POST CARDS beaut If Lilly colored for Sc. No trasli. c! a 
Whiteman, Ptlncetnn, X, J. 

rOLl>IIEI> POST t’AHDa; Hue«t grade, Hs of Waaliltkftim ft grand 
bldldlhga and barka fur Iblrly cents. KcIlLl Kanl Keoixtany, But 
23k2, Htalltm ti r Tl r aablt,Ktm. l>. I 1 . 

yl T KEH Pt 1ST A 1^4 — Heaula nf world'* beautiful Women wUti 

lira I Hair Coiffure. i I'nift tarda, Real Hallti Sofa I'Sliou at [acted, 
tllLod Imcly Sachet l'nwdL't. decora led suarkllng Jewel*. 15c eicb; 
two fnr_2V. l-ii.doni Trailing fu.. Hoorn 12. New Haven, Conn. 

CAlAFORNtA POST CARDS, Will address, atomy and mall K 
Ileautlfnl Culuied I,a iLdsca pe Y'Jewb, Dialled fiem t< different tnwna 
fo-r 4Sp; ur iu sealed fnr a.V. I'^rrl C(n, . El nahurat, I’ul, 

Photo cl I, low toe , a made from any sbotognph, f«r only 
Me. V (Mir nlKiIrigrayh relunted with order, ch >h 1 1 1 . ■ id. rhef maku 

beaul If ill preaents. Photo PUlovr i'lsti l'n r , Maywcvod, IH, 

WE WILL REPRODUCE ANY PHOTOGRAPH un one duMti 
Eilgii grade butft cjrds atul return origiti.il phnln UHijidhL wlttt 
cards fnr 50e. IndeiMnirlcnt Phutu ('d.. Dept. t; H _JBrLLjtli. c»ln.__ 

WILL MAKE you 12 Fhotu Post Carils from any |kbulngnpll 
For 50 Win*. I'lmlo returned wlTh order. Work guareulrcd, R. 
L, Ilarringlftll I Pln.U ug. > , Charlcvtd*, M id i. 

OREGOX SCENERY FOR YOU? Wt sell 1L Phstoariphi, paaae- 
partonted ,imi ready [ft bang. Prltct, flve by slJt, forty five nerds. 
Knur by five, tbirty-flve cents, l'nst earda, live ccuta each, utie 
diwn. utaorted. hfljf cent?- Lwmii and Thorn, Pmigffln tax Hi, 
Emetic. Oregon. 

TWELVE PFtilTO POST CARDS with Ornamental R<.rder "fie 
from an? Photo setn us. Photo returned with order. Hmytlte ot 
Co., 50^ Conrlj^ Waterlown, N. ¥■ 

it IIANosoMe (’(1 1,0 RED Mas*. Cards, me, ID comic, life. 
4 handsome ' Mm oictuitaj II. Miller A Cn., Deyjf M , Middle- 
bo ro. Mrnffi- 

PJ SOUVENIR POFT CARDH — Bet utles, no two alike, and our 
Big Boys" Magazine une year, the. Yu'.ir name will a lan Ih lu- 
flerted in our itlg Pnat Card Direct nt^' Free!.! Address. The Star 
Monthly. Geneva, litwu, 

COLORED VIEW POST CARDS, lu Beautiful sa motes, emOli 
f ; .[u a different atate. fur lOe. At la* Post Card C-o. r llqn. 5ii. 
Rax HU. Deirnlt. Midi. 

FREE: SAMPLES. ETt'. Moat artistic post cards In llie world. 
Add reap Imperial Hfg Co,, 4T25 Bank ISC. Li-uisTtltc, Ivy. 

A COPY IIP OCR New pnpt card magazine. ''O !" whuC liiey ulL 
s.'iy. Puat cards and elith ulittL, 2 jc, Nnue free. Gunler. Cluiu- 
hlee, (1 b. 

PGHT CARDS DES1GXED, or from PLmloitrautis, fur Itvlaitcn 
and Advertisers. Get so iu tries mid prices, Krauss ft: ^liiglry, !>«’ 
slFicttf. Printer*, ColLimlais, O. 

ART PICTURES. Fifty aanurled lilgTily mlurert |Hmt cords and 
two valuable In inks. 3ftr. Augnal lleMurteiu, llurllngton, Iowa. 

DON'T MISS Tills (JPPOHTUMTY. Lo'ml pfaolofnphle poiE 
cards, taken front beautiful girls. urtUtlcalJy Dosed . Xu trnsli. 
Send today. Art Photo l-O, . Debt, 2, ffll-Sii, Deurhom HI., Chicago, 

WANTED KODAK NEGATIVES sUlEftblr tor ndvetlTslig pLir : 
po*ts. will pay from 50o to ?1'( tudeoe, F<ehd lftc for rjarllnulurs, 
Fhde AdTetllsiSg Co., lH'pl. 11+ 421ft IVIlcm Are., Chicago. 

GEN UINE THOTOOR APRIL’ POST CARDS ftoftl Jrohr lo 

fftr 7nc or lu for tl.uft where photographs are furnished. Addi- 
tional order* from airnte filial o, 1ft for 7oC- Art PtiOtft Co., *20-05, 
Pepi. I. Deal horn St.. Ubir-jign. 

PHOTO POST CARDS made fruiu yuur own negative 6 for 
IDe. First clan* work guaranteed. R. II, Eltls. North Attleboro, 
Bib, 

VDi'll XAJfE Pl nnr Y n 1 n Agenl? r (lltci'inry lifiugj sample post 
cariD rroin all earns h-lt-a. Send name and lftc. Wallace Clieinical 
Work*. 45__Lo_ -Stijle Rt._. C'HIcaga. 

■Ift COLORED POST CARDS for W vents. "A Pl:st Card 
TiJiu nf tht- World." 1 M PhniogriipSss l» water ciilar of scene* of 
lllatoric ami Educational interim, Nai cheap trash, bui a 
luod barguill. Price, 85c per art, tarsi paid, AddiTSV Poputjr 

yrci-lmtilm ltrn.k Jlfpr , 25 r, Wniftitiiuc.in SI . r ( 'lilraan, 

“ATI.AXTIC CITY ratfired Pn*ii" “Cpnls, bparh and board SClllt 
.icfines, 1ft for gilr. MuKry Jt Son. 5 IS Atlantic Are . AtlinLlo 
City. \\ .1. 

25 BEAUTIFUL POHTi'Altl is. all different for Z5e, somr of 
(hem retail at fie pud lftc each, Hudson Novelty Co., Pori 
Eweu. N. V, 

ONE DOZEN PHOTO POST CARDS rmulr from auf photograph 
fur cents. Your photograph relumed wlch order. iwiRLpsid. All 
itork |lt!imm!ral. Ejicugh suld. Give iih a trial. Photo Card Cn.. 
11*3 17th Ht,, Hilc n go^IIL 

KOrVE.VIR A Y. P. Rxuoaltlati I'UTIr-fal lw. CutiIk. 1 aele.-ted 
buildings and landafitpo views, Brill tnastimli for 25c. 51. P. Vor 
Duln. Tacoma, Wash, 



CAMERAS. PHOTO SUPPLIES, ETC. 



FILMS DEVELOPED FREE fnr all Kodaks and cameras. Write 

for purU fularH. O. c. DeSftims. A Plea. Ind. 

i-tTERO CAMERA wanted. J, H. Jhhm. Forma. Mich. 

KODAKS — GRAKLEX t : AM EB AR — A n**l Igrnut lenses. Fvpry- 

tlilufr plintograplilc. Bargain prices, Get bargain list, Willoughby, 

014 U rn s d Way, N, Y. 

I FURNISH Kodak him free, Peml yftur dm! op] tiff and print- 
ing : will keep vnii supplied with Eautmfln dims wilhout charge- 
Veltra tided. Write lu-day for price -list and nffors. H. 

Hunter Hnwry, Broadway Central Rhlg. r fjiis Attgeles, Cal. 
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EDUCATIONAL AND INSTRUCTION 

~ WHI. fil l I J AND, BOOK K H K PIN i i AM> TEL EDKAPHY taught 
lUCCeSRfuJllj by CUT malt Writ# us. Warren CurnsupOI] Junes 

rich ■ 1 -. ■! , ^ Vnrrcn, Fn.. MtfrUinn I'upuiaf MftChartli'a. 

LK.UTv” Tit TEACH PHYSICAL CULTURE, Fi.uim.' iu “$ ;,mTm.> 
yearly easily inaiie, I teach by utd.il, low runts. U. L, Crlbrhley, 

WaJla st D]]^ Mjiaa. 

LEARN TO LETTISH SHOW t’Aill>H nn d earn from $18 to 
$2a irtx Wtutr. T tefli’Ji you by JL natural, earny method lit- it lira's 
within yollr reach, b'ial| particulars mailed fret. Bert L. villly. 

Dept. 2A, Dayton, Uhlo. 

HOME - KiJ 0 l; ATION AL SCROLL, J 'raft Kill nnUTiottu of educa- 
tion. {.'CeflIeUiu (biuidici, Plain EngliEl], lYnelkil Arithmetic, 
Business farina of all hi lid* taught in your home, Send today 
for particulars, Jiunie- Educational School* Dept. Cl, IT IS. Third 

8t„ htytitn, Oijla. 

I.KA IIM nmMEkl UL LAW. YoLi~WOIjld like to know how to 
draw a cOOItTACt; Imov In protect yuur interests in JOUr ■ tally 
tranjM.et1oTi.ft ? Let a practical Lawyer tell you. 1 have dertwd *■ 
Simple. Lies pensive spL ei ltUftrucIloafl. Send fur descrljXl vb 
circular. Address. Edgar JL Kgator, lawyer; lEd Court hi,, 

Brooklyn, N. Y.. . _ M __ 

DON'T STUDY BOOKK EEPINU. dr Penmanship until you hour 
from us. The "IVurtli" gy&tem iiurreBjK: ndehee IhSirilCltnn C&u't bo 
equaled. eaillj? uudcnrtOQiJ. Course guaranteed ur your money 
back. Write fur "Worth 0 proofs Five, stale bow employed, 
Intcruatlouitl Commercial Institute* 2050 1 1 Swllzer Ave.„ fit. Louis* 

M q. 

BTKN0GR ADDERS ALWAYS IN 1 HIM A M> AT GOOD R4V, 
Ton can quickly become an expert shorthand writer through our 
unique Unit System i-f InitruCtlDn Isy Mall, Write Tot special 
offer. Bust on CorreBpoTuleiiee .ScIumjI , A 12 Pa d dbcfc HM$. Bwtflft. 
“CIVIL SERVICE IN STH t -C TliLNS for Clerk-Carrier hllllfr 
Huns’ ulsu for Railway Mail (Taka, with die exeeptinn vf th* 
subject of Transport a LhUi, five complete lcjssMJti* with aiiintrs for 
$L 0 O postpaid, Dollar bill preferred to money order. AddosM 

H. New Park, f a, 

CIVIL SERVICE EMPLOYEES are paid well fur ca?y work; 
exnndaiAtiMUH Of all kinds won! expert advice, cample question* and 
Booklet 20 dEueribina positions anil Idling eesleEt arid quickest 
way la secure them, free, Write now. Washington Civil Service 

School. Washing! on, D. C. . 

NATURAL HELALINO hftfc MVCd thousands of iLe*- TlLda Dfft- 
fesBloil conducted locally uf tbreuali correHxwllAmce, JiiftLirtE $5,01™ 
annually. Uwful boi*. lPe. Free fnr address of Jive chronic lti- 

TSlIdfl, Science InBliSult, W4T N. Clflrk St reet, t'hleaeo. 

LEARN TO SlNti — ArilSMn TVne is a Media niftil Prnpraltion, 
Y^OU can acqulro corrocl adjustment of ibo \'ociil MaChinu better 
by LtiB written Elion by I ho woken word- You doubt it V S.f-nc| 
2o FtniTiri inc "The Voice Made BoiUitlfUl" and Frw A’oiCC- 
Trttl. Harrey SliTlicrluuil. 0 r*:; .lEaLzi SI., Nortbl'-nn. JxiiLg iHliiiul. 

AGENTS) AND Ol'tjltATORSS WANTED— FOfJ tluiK gnnranl«ed. 
Write for proof. Work f..r board, Wl&ci.nsbi HcIuwjI of Ttleafaphy, 

Oriiloah. WH. ^ ‘ 

$2fjt> Co ttma MONTHLY pusily iu^eIC lilllh^ eyesLisseik Short, 
cjuy ruall Course, LHpljpiuo. Kptndal rt'ilucerl tulttbh fee. Biff dc- 
mend for optician A ltes.t and eunleHl money- making bUBlEiesa- 
Qulck sataa. Tremernluui pruflt?. We jisslh you la Fisit. Write 
today for Irn^ "'flodklel A" Tells how. NilloiiaL Optical College, 
8C Louis, MO. 



navigation 

NAUTIL’A L SDH l>OL — Lake and Ocean Navigation Mtrltie En- 
glnccrlug. M.tkc u specially of prepuiliig yuuriK 1US1 fur u rtgLiL'i 1 
or ratiu? In uilpitb, SpIM-hd yaclitlna course. Studcms Eauglh by 
corresDOhdenjce. Chicago Nfluiloal Belincl — founded Ly Lleul, W. J. 
riltwin, IT. S. N,. — Mason tc Temple. C lilcaa o. SctihI for c ir cular. 

TRADE SCHOOL S 

HOLD THE-; Ti rkOTTLEof ii" meneier Engine on a great Railway 
and command BIU T N AY- Our spare time home atudy ntettiod enahlek 
one to qualify quickly for position aa lomniotlw Eire man ; it ml that 
leadB <n EriBinecr. \Yo help you, Writo to Modern Bali n .lading, 
10T5 Old Colony Bhig. , Clii e ago. 111- 

iri(AKTSM.\N": ORNAMENTAL IRON, Emmand: Enurmuus. 
Supply: acarc*. Chief Draftsman riffcra jjrlvate. imJIvSilual (naSiuc- 
tiouFi tu limited number of ambfiloua sLudentJ. Address, Oma- 
m enlal I ro n PraftHiiian. Chlcagn^ III . 

PLUMBING, BLECTRTt ITY, BRICKLAYING or MecftanJcel 
DrauahtinE. tauaiit by «prtl workmen. fthort timu arid small 
tost. Posltlom always open. Catalogue free. Write today. Crayon 

Nation ul Tratie Sflioola. 8d N. A shland ^Ave.^ ChhNtto. 

WANTED— The Master PLumberT Trade School of Pt. Louis 
wants men aaid t>oys to leafll the plURlblnEI and ga n-fi ttlng trades, 
flftd i*ill le&eh llieae tradPK nml fflrs practical experience on ne'V' 
hull dims VFhllO leamliiff. whileh la something no other trade Bc!im)l 
111 the country can do. Thu dunse Myers from 3 to 4 months, 
und the tuition fee has been reduced fmas 1 1 00 fa $5h for A short 
tSmo only. K^r eMaJogue atbd full Information, address Muster 

l'lumhcrR' 1 Tra de School.. 34TB LimlflT Aee. . Bt. LonH. Mo. 

AUTOMOBILE Bt’MOOl^- Learn the automobile buelueak. re- 
pnlrinijr and drlvlilg. lb whlcJi you nttl cam p-mJ amt HrtVS 

heallhful and plea Rant work. We give it thnmugh and. praclioal 
cryiJl^e Fq rnad work and repairing. For fell I purlieu I ars address 
Academy of A irln mobile Engineering. nJQ MLcblgnn AfO., Deph 
°A Chtcagi 111. 



BUSINESS OPPORTUNITIES 



A MOVING PICTURE SHOW in your hbfne. A hew and nitrite- 
live Inrentlcin. A muring and Inr erecting to old and you riff, 
Twenty different scenes: see the Horne* run. Lovers In s. bout; 
Chicken Elgtit. Granttpa rocking the baby, Ba*ehall Playem 
urirl other BfcILko suldecis, Pr,r.l nzily lujr I ho mttket*. Sent pfr- 
PiLld Tor Hfte, G. I 1 . Felsflnhal & Co., 2 Hi E. Van Bnren St., 
Chicago, III. 



FIVE IXlLlJVRii will buy oUr I’liioplete S25.0U 1'nurHO In Real 
Estate and Broke L.igt» for it limited time. K.itisfHotiou ffunrantecd 
or money refumlett, Bookdet free. Eitlki Bealty & Mining Co,. 
Ft. 8ndth. Ark, 

ANYONE. A.VYWHEREI. can make $Lutl,fl(l 4 month easy, without 
capital. Nothing to buy and sell. Prop luu LI postal and 1 will 
tell yuu how. I. F. I'nllard, Ihri 231, Juplin, Mo. 

WHY NOT START A PERMANENT BUSINESS? Wa as tnuuu- 
fiu'tu jcr& Start you and furnish everything. No can yaafdng. Three 
aiiuyle. sui'ceiufiil >tyil Order pjgp* to beep our feciorlw iaisy. 
W« eoaeh you and gltow you how to rc! buiRiess, You piLy 111 la 
thru? cniiuths. and m^ike bJu prufllA Sparc tlcuu to start. Write 
today for x^^itlve |>r<w)f- Peaae Mfg, t "n, . 10 1 7 Peatve Btdg., 

RnrTitln. N, V. 

I1IG MONEY Can be made by all lovers of i£lueEc during spare 
time. Particulars free. W. W. BdUiiilen. SoM L’nivei'ftLty Place, 
Washington. I>. C. 

MAKE More x moneyj ''Rooater Mwrtn^ 1 tell* you how. 
Put* mu i»e*t to a ixftut fldu bsulDcgs prupngitlun whereiij' jon 
give your CUetomef Sli.tfU value for $1.0FI, anil pnokc a prulll nt 
aS cents Oil each dollar order. Tells of another business eitabJIna 
you to make $11,030 a year, t 'hurked full of juice. October and 
Nnvemher isaiies r 10 cenMc Money liaek if not satisfied- Bgonier 
M^gaaine, !S4l Deatborn St,, rideogo, 

ENORMOUa PROFITS. mniLufacturn soap at home, no lu«- 
chlnery, easy and pleasant. 2110 page boob l f ^nap formulae, 2.1c. 
L-han. T, dchatUz, Beatrice, Neb. 

TRICK BILL- BOOK transfers ruoucy like Magic, Different de- 
nnmiuataons always kept separate, Money ahv.ivs out inside j yuur 
"Ad" always on oiitHlde. Sainplo HI ccuit Eureka Novelty Co., 
Smith vRlp r Ohio. 

FREE— FR ■ B — FREE, To advertise our brilliant 33 faced UK 
Braidtiart DlniUbtolt, will give Trft; n Hall self -hJlirtff fountain 

peu with luifely rl.jhn and cataloguo, fur $1.U1> 1'. (>. Order or hill. 
HI ate whether ring, pin or siud Js desired. Wayside Novelty' Co., 
Dept, Argyk Ht,. l-ha-nur. 

RE YlJini OWN BDfiS. Anjou & with ordinary intclBgcucn can 
make big ttioney putting up Incandescent G.ls Arc Lamps. IV e 
teach yuu free. Write for particulars. Sterling Arc Lai up Cc 
BrgaitWgy^ New York, 

f ii$ IN THE MAIL ORDElt btuJneB; Modern AdverUslng tells 
you how to start without capital and make from $50 tu *2«l> u 
EPOnth. Trill lU^rlptlw, Ife: DO free copies — too valuable. 

Mi id e m Advertising,. 3ki) C, Q. h Grand Rupldk. Mleb. ^ 

START A NURSERY BUSINESS our capfial. Credit ex- 
tended ljniU businesA establlslied. line thouBaiad upward yearly 
cai^llj JiJ ad Hj^ No Cr lflerg. B'al rviL-W Nurse ' les. HochesTer. N. Y . _ 

Hi' ART legitimate mat E- order mercantile Emsicicsa of your owns 
po^lbRlIlea unlimited; cealt onlera, g(Ka] jimins; cunducted by 11 y- 

Einc. Wt print ypHir rntalngM, supply uVi-rylliiOg ; Sell JOU 1 1 l 0 r-< ‘ 1 1 1 1 11- 

dlse at whulesalu; ahow you June, oil small ibiflCSttaeui, Wrllc fur 
Freo tKwshlct imd sample CAlnlug. Central Supxily Co., Kunn.is 

cny, mo. 

RIG MONEY— Start a dyeing cleaning and prcpsEnij ratablfsEi- 
uu'iit. practically no capital required. Kpleudld proihts. tin Urn Red 
field. Wo teach it sticceesfti] method by mail. Particular* free. 
Tho IWh- Vonde fiohnpj. The Original School of Dyeing Itenu- 
valin g, HrpL 0,^ Stauulnn, Vq, _ 

"SCFI EM Kir MAGAZINE. Alliance, Ohiu, prints 48 pnges new 
$-gettiuK (hdiynies every month; copy with catalogue 775 iilg wtn- 

nera, tmly Ifre. 

3:5.00ft TO $10.0110 YEARLY easily made in real estate hu.sluesa. 
No capital required. We teach the business by mail, appoint you 
&|ieelat repl-tftfeutAtJye, assist you to pnctess, YLalnable luWk free. 
The Cross Co., 3234 Th'apcr Uloelt Chicago. See our other acl- 
vertlsc menta in tills magazlrtC. 

S MONEY s M.lKlN'ii $ SecrelS % BePcl Ifte At PtlW for A Val- 
uable Celictdlen. *r yvor Two ibitulrad Ways to Hit the tiotbiirs. 
start a buHitiess Of your own mid make tuOlieJ. ^aliafectlnri euar- 
itima-it nr dime (daub ted j refunded. Tbat'k fair; iaci'L it? Re. 
Fran barm Co,. Bslt-lmcre. YId. 

THE ftOUTH, (Jpl>0rtutlitSefl p Real EHtaic, ][[LvCS[ineiLt a*curIU.«, 
atul IvOftns In the Hnuthern States aruJ Mciirii. fiouihcrn filaleq 
Dovclopinent Co, Geo. B. Edwards. Pres, Tribune Bldg,, Ii4 

Nas sau Bt., New York, N. Y. Rcftrenoea, 

TQ WAGK EAKNKKH, HftVft JTOU $18,110 to Invest T fine 

TTiiurlred and ^evenly lJflTcattd li] Ca 3 ifftrii b.i OH mado a Ml lllOEUl Ire- 
Plenty Df lnstanrx-s where (YilLfnrsht Oil sli«K has paid back 
IftOCft In fl ye^f, Write fnr "t]ur-Hllans nnd A n bwets shout Cal - 
Ifornlg Oll.' r Raffar A Loom la. PI 1 elan Bldg.. San FT anclac u. Cal. 

$21,3ft0 ruado in 22 months by one man. Another — a ucw man 
— has made 3K.5QU sin re January 1st, Must are making fi-M 
to $400 nmnihly. Would yon like to do the name? Write US, 

The Oxygenator Co., £ft3 Pm ft >it,. Buffalo; N, Y, 

I TEACH YOU the 3llail Order Bualnese and guaranteo that 
what you learn will help ynu to lutrea^ ymir Jncnme, I made 
(23, 00ft in two years and started In a hum 11 Wtiy. Erfl H» ft&kr from 
I ^ill Kiai particulars abaa-Intely fu 1 * 1 , Atldtcra. Hugh 
MrKean, R onin 2.Y7, No. 2 3 .32_ E ighth Ave,. Nciv York. N. Y. 

I MAIU3 $5ft from A Jfie^d, - oflic* work permanent busiiiefis. 
total expense Jrrm $!!(F made. Is 1300 ; no expend I«S needed; IleII 
rletidls fur itfto no ulhw ^St whatever, Tronspot AgcrH, KKO 

Pasadeoia, Cal. 

ANYONE, anywhere, ban start A JUlftll order busings nt home. 
Nu canvassing, ISe yeur own busn. Send fuT free booklet. TeliS 

how, lieu rook. Lrckpnrt. N. Y. 

NfAKE^fONEY IN THE HTOfTi MARKET. Write fnr buuk utul 
mctliO[|» nf trading on amount!? of $1(1 to tlft,flDft for large profit*;. 
ik«t pcMiN 1 — Advice — 3fl yearn ex|M*riertf'e, S. J. Pwrk.. ComoL 

Htocfc Eschanit. 422 Walnut Pi., PbltHEiclpliia, Ihi . 

CASH YHUR BRATN WORK— G+t our list of Invcnllons Wanted 
and our boob "'Invenlnr'a Guide” — they wilt allow y&U how to work 
st lirwntmg PRACTICAL, a AT, ABLE articles. Sent free mu re- 
quest. Write, H. C. Evert *. Co,* 121 SmlthflLld St,, Pittsburg, Pa. 




POPULAR MECHANICS ADVERTISING SECTION 
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START TOrR BRAIN WORKING far youtself— Our Li , 0 k*-- 1 ' 1 1 1 - 
yonlor'e CuW and ' 'Inventions Wanted" Ity mutuifiiclurifFs will 
help you, Hent free. If you have an invetilhm imt patented, write 
tia. Consul totlwi free, il, i.'. Evert & Co,, lit smlULfieht St-. 
Pittsburg, Pji. 



AUVllItTI^INc PLACED auytrlitre. frcrj^jirtt, diUy, Sibndny. 

weekly p.-pers. nNipitzims, inull -order DultlLeUfob. *tc. rates, 

prompt, nlijiMr *erv]i p, Lists. rnlt-s and esMtunlca Tier. Mohs Jfc 

('a., Adicr rising Aget'da, PLiilndtlpltLi, 

JaHiLim YEARLY PROFIT fCnrn twelve liens. Y1n>#t vviiujerful, 
ideptUlc dlutfoeery makes (LU powIMe, SirrM* fully revised In 
ITS pagea. Prb’e S- n n. semi one w(t!i order. baluni-e ivln'ii milii- 
fied. Particulars gratis. NsUtounl Institute, tii'l'i N. CL, irk St.. 
Chiragn. 

Hl'MlHUhs HEftiMK III i'll mnihictjug inall-urLler business .it 
hMiu.- evening*, Fifty simples »»il kWM uf gelling I hou^dfldH. tif 
onleri ?l.l'». ClrcLil.it? free. P^pnlur wlf- Culture Society, ftnirer-i 
Park, III. 

A-NYgNE I'A-V START a p.irlng business at IjOuie, In sinire ILme. 
lie yi in "iij i I ■■>33- I f jr> Ji ill irg free. P, A. ftecwtuseri, Dept. A 13. 
3 »unkl rk, N. V ■ 



MAKE Ml Hit DUS AT HOME. HI it profits with III lie mu lay 
One ]Ki>j.-Ln. mirror fusts t > ■ Jo. Vnu f;m silver a giafii Mil* 
fcit* for 2tk L . Send fok* Jil stamps nr iimncy niilrr nied m< nllL 
setiil >0i1 exiillfli dJ terl lull* now to do H : rifcfi JifiW til emboss, 
grind, foil, mild leaf, frost, chip .inti make liulLalbin valued glass 
||w tn transfer photo i im glass. Imre lauLs. Ju glo a? mh.I, . m sky- 
light*. George L. PjlUcjsOU A Co., Dept 1 : . Hraukuvlllif. Ely. 

01 ’ft cdJUIUNaITdN ADVERTISING .md midrli vending nifl- 
ch kites ninkr Hitlrsnni'li FI'-*. ii" a ii iv. If ife Itate retire ^entntlvo 
In ynur trrrilLiir. wrlle for agency. InternaHonul Vein 15 in; Co,, 
+G Fifth A VC., Chh 1 it ^>. III. 

DON'T SLAVE Ft.Ut S'lTliKBIS Hoop I he beneJils for yrmrself 
Fi'Hunn iimiIc ■•t'vt.i i i-at iHLlnnul k- penny Weighing machines. n ir 
scalp speaks y.uir weight. Wdle fur TziUrtip Scale elreular, Tha 
United VHKlItlg MurliLm' C . , iSj'l r-j\h:.f L Til.lg, . I’lrvi-lnul. O 

ARENTS— 4^0 fVfry month selling nrir wnndei-fiil 7 -piece 
KUclh'ii Sfi. Si nd f ,t sworn fit at cm cut of ill dally profit Outfit 
free. Th.m.is llfj. Co, 202 Tlilrtl St,, DaytOti. Ohio 



AGENTS mnke f30/l..rii> ppC rnOntb Bflllthr Woruh'rful self- 
sluvr|wtu(ntf s-rl&s- ra ami -cnlltTy. V. Gtlbtlrt aohl Hi pair* irl 
?, Ikhlts. made Jill you cun dll It, H> show hew. Free culfit- 
Tlmmn m M fg. C n. ''ftJ Thi n ! D s yiftn, Ohio _ 

TAX START you in pflcwi home imHness for Iin 1 in f l. 
Twenty -Pf BC CaClIn'tilP of ln>nks cm mull Imslntss. i-iini|Lmjililhii. 
u i Iff rUalng. clr.. free, l biritah P. Wotih I '**- . UnlTaJo. 

— ANYBODY— rlllm iCX — MIL Olfllte l-l dally all year rataLli* 
miiilLtDLiin? Mr lioiyla and restaurant# cvirfi my sujiwii In fellm-a, 
filled s, b«x«i, ct“, Fi've llhiatraled 5 ri sir-id Jon I nlttf. HLrjm 
Hi r cn,. W. 1 3 1 \\ Ut., Sew V ork ^^ 

SEND FOR FREE BOOK telHni why m many patent ars 
wtnfllil*^ Jls a priilecl Joil. O. C„ RUImsn, Ihitent Lawyer, * 
land, Ohio, 

INroRPnltATE FREE; pay eepensiw ; wc take stock for aer- 
y|ec. Listed UeeitrUIC# Ehnlra. N V_. 

MY NEW ?TORE la InTtrer tlisn i leleplnsfit. Sfll# 

liettor than CiiatL registers or ever s^ild. Selin for J' M to 

il.tHIlL Your ablllly alnne limKa Jdaif pOSSlhllltleB, Siilo.-ineiu 
TprrllorV JtnusjiPrs juirt Lnc-d AeWlla wartgrh Kef, Firfil Narinnal 
ItiiTik. niig.sm, M. L. Pirmerg. is^-iss fjltc fit-, tlvleagn 

■'DOLLARS & SENSE" FREE! Tnl. Hunter's jtrc.nl 1»ook irei 
with AilriTllrt-rs 1 M icnzicie one year al so cent#. IndLapenialile 
to L>nslrii(*s.3 men who adwllii. IJesl fl Ad SehOril" 1 in ntalpnee. 
Three tnOhrli?' 1 rlnl sbliarrlptlOUl. 1" writ*. A i Lvertlseri" MafdElnr, 
717 t'nnmtyrce Bldj, Kacisaa City , 

AGENTS AND OTHERS. Start u lHlsiliffis. nf yittfr OWN. JT*- 
peniinlila and lltgll -class. Eleltisive letrUury Steady Im- me. Par- 
tlrularfi fret, si a odd nt Mfg. Co,, Suit Copgreas st. H TMctknd, 
Maine. 

WE EXCHANGE ANYTHING jeni recmlre, Pit wbalerfr ym| Im 
JnnptT need, fllqvhaj lcIIbc lur tor atamp, Jen,kJn? tJrvL'fr^j3 
diango, L'UIcayav 



AG £ NTS 



MEN AN1» LADIES — ^L'^Tut ItOUBOndd tea; sell In every 

home; Ij3b pro-flis. Aafoits e^Miing inonUily. ite-i pro-posl- 

tl^tL on the tnarket , IVrlie f«t catuHwane nf inter :itO f^nc sfller*. 
Henry Martin & Co. : _ KT-S tlreenwimd Aw. i 'litCiigi-. 

('LEAK, STRAK3 OTKORWAIUJ PHOITISITIUN mmidy ew- 

plafaiEhi for rcllut?!*', energetic agenta. IIUT men si-iy with ils 
becamw we treat them fJijiil. No dflLVfrlOf Of Cflllci-tlnf. Free 
outfit. Pay wee kl y,_ I V r r>~ * j'mjitM ny. HtK’htaltT. N, Y. 

MEN AND WOMEN — We manufttnltift h>KgJery — ceplarrtl free 
when hole appear*, S'la»T (tales, hafgo pcnflle. Flrsl reply labtaltti 
iigeiiry your eliy, THpieWtaf Mills, Dtrpl. D., 721 fJir.ird 
I'ldhdelplils. Fa. 



SIMPI.KH’E ELECTRIC' OASlIGHTEIl sella at JtigJit. Mctst 
practical article fur I he home, otflte, workshop, store. .Splendid 
pntpwl tlbh for attire Hgents. Snnipllnna Mftf, Co., 5137 lirondvraj. 
New Yoi-t. 



TRIUMPH Fruit Jar Wrench ohd Triumph Fruit Jaf Holder, 
Endorsed hy l!c«s!on I looking Sehotll Afagazine, Table Talk ami 
food experts generally, tio Like Wildfire. Agents. 150% nr,. fit. 
Sample wrenHi, pnHaliOd nlH'kel. ‘if?cr HohEer. ?7r, pn*ctp^1rt 
Other speclaltlei. send today for cxlalog. KenJ. P Forbea. IT l 
Heckman Ifhlg . Cleveland, Ohio. 



t\ot Ll> Y fit LIKE to wear a bcaiitRuI unit made to your 
erncl metmire* taRored in Lnest Chlcagci |F the price was 

le<3 than you pay r->r nrdlnary ready -uj.iile store duttwaf Write 
at once for free to tuples ilihI fm]! lairticulani. We alilp oll 
appro rjil. -'■iptesa piepulil. absolutely kcij ran teed perfect fil aJU.I 

sj tjsfaet Ion. A I TENTS WANTED— An > bright Hull ecid maku 
on a week In Ida kparo llnio laVing ontera for our floe cuntom 
tailoring. Our tuimph-a, new updo -dale sljlea and low prices 
surprise everybody, Orders ccuie easy. W'n ghe cSclUHite terrl 
tory. Null C4 Jj build up a lino business ruT faltistlf trn our 

dipinih We furnish ngeiirs fiirnplrs and uutlU fi-eo nud ei plain 
everything. Y’-m i-nri't fall. No ruoney nr experience twin I red. 
If Interested usk for jigmi la' mu tit utul we'll Lhuke you a fijm-Jal 
io*ii|e price On a antt for ynnrwlf ms u KumpIO; elee pleass 

#hOW I Si is ad to apwieone tvJnl wnhld appreelalc it, for If la n 
iv underfill oppnri unity. Address Riunier Taitorlug l'.. r , ftepl ] 

I'li tea gp. Hi, 

SELF EEEDINti MA'IY'H ('ASK. Feotls irntu urlgiu.il package; 
ie- transferring; no ntbbthtl no apltling f treat 'Ad'’ Novelty. 

Simple, I f l t'Cll ts. Eureka Nnrplty t'omp iLiiy. SmtlJjv UIu. Ohio. 

Oflt MAK3KLOI> FI It E EXT! NUI'I SUE K-,1 ual perfected, pula 
ssut any kind of a flte 111 len seconds. Agents- of charnel er run 

nlitoin exclusive rJglii e fssr towns, roitiitlen or state?. ffirthii 1 # 

fur you. Hank references, IFfdiks Mfg. CP.. Urpi. A., Augusta. 
Mulue, 

HitL ’KET 11,1NY TlKll. Tin? itiosi rnniplete c mitLlnn I Inn m i 
ei L‘t Invented. CmLlillcu; d«i, pencil, mmpjs. kuife, tile, T-si|inirF, 
marking point, dividers, rule. Horn pie. Kelt (>„ 1TH2 

Park. Ato., (’hlcago. 

AfT;NTS — New gas burner; im niniitk. Kig tuoney. 8n triple, 
Li i hi | ur. 1 1l3it— .mui Avg,, l l elnmr, Fgl, 

AGENTS of IjhiIIi are euinlitg mantf wiling our 

and SJlvetM i re” ftutfltp. Jewelry, i iitlcry, Hiizn-rs, Shears, l.iuHcs" 
ll-'BS. Pi'H-feelhOiikfi, WiiU'lies. Lore * url , Itts, > I- -li-t vn HundKlTiddefs. 

cloth In g, Ituis. I. pi. U'tii. Rogi-r's Hilvcrware. CEm-ks ami 1,200 

iftlier i'i1ili.'k selling llioisdioLE urlk'les. !^o [ter cent of an r Agent a 
In it fee mu-re thai] Slim jut m-ciuth. Eiperiern-e (iot peccssa rj _ . wa 
shiuv y . hi liow to #i tooted. Write Tut ■ n I r Free I'nldbkgue slid 
Aeu-iv" Tiruit. The Phillips Co., I PliEHLp? Fhlg., Dayltm, Oido. 

PlIlfFCME^HLOHM IN ftTARCH— GDcb chillies lonllng perfuma 
nf Azure Vintets. Afakvii Ibein vvlitie as jhvow. Other quick sidlerm 
Large prortig. Agents wanted. S.i tuple, -1 cents. ^tLlpniin, Lewi* 
lllHiik [t.lfflln, N. Y, 

RE A CHEWING GTH MA NIC ACT CHE It ;il ynur [sumo; rm 
nsaeljlnery peeensqTy: ‘urn jjer «m in‘ntit; njg demand ; pari9ntUr» 
free. it. Jensen, mun Thineepiii St. , Demeir, role. 



AGENTS vriiiiieil, cash weekly. International Nurseries, I.ae!ircr, 
Colo. 

ALL KINDS hiftsl useful f OlUbhiallOII kllndim ttteh-$iL# ever 
n: inufaetured. Agents wanted, fast sellers. Catalogue free. 
We era Supply Co., Mi lUtmii'i. Waal I , 

I.At'TIvS EARN SIN WEEKLY tleCnruHuB tu'-vl cardi. Dim* 
hrlugn ptckiige l>eiiutifuE Sample and eoUiplett- parEleulahs, llaylla- 
Rei-net CO.. KiiJil Drsnge. N. J. 

I&E yorjn OWN 1 lOSlS: Sian NTiill -Order ElihlUCSS id home ; 

devote Lvlmle or a-pnre lime. We tell yuti luuv; very good profit*. 
Everything furnished. Nn catalog oul lit prupoahinn. Fur ’'Sturlcr" 
■utd free part im i la vs aihlrt'jsd, i’, M, Ktne^er Cu.. 153 Waaliinalnn 
Clhcage. Ill, ' 

A DENI'S jo i be quli-fc gale-, ilti 1 1 Llg pam tlr-s .-idling out .-nni* 

Limn L ui eon nent-FB mid Ss 1 1 1 r ..*■ sba i[iehers. t ree Hiimple citnlo-ix 
Co., IlifG A rgyle S| .^ t ’li lcji^ci. 111. 

AGENTS — Here'? a curlier; only prictcake gihblle In world that 
Lakrt 84.Ua T« enkisC turn* IliCUi ; bn ken mix truth time; loti per 
I'erU prallt. Cant nil Griddle N n, ., Ci m nni, til i ju, 

AOENT^l SEE our Ncrr Selling Plan Doubles your Sale* uut 

Profits, tia sy to #r?lt -13 utkles with mu: man.ide. Write for 

iJ.iFtlchlaL* ai J: l $2,m> fn-e <Sfvr. Fair Mf£. Co., Stox 13u. HaCltif, 
Wig, 

MERRY W1DDW HANDKERCHIEFS, the Joke of the BAHH. 
Titif jiiiL j. Adonis, primji. t5u j.p. P erry Ew l ug. He rat nr. 111. 

lit Kci.Atf t'RixiF lock. "'Tfit rormfur" lock* window* wEdi 
1 to Gdneh i-iK'nlug. 5"le each. AgeuTs mjuE fur prices. CamiOJi 

Mfr. Co.. 1 'i t ft A? hmy Are.. Kranslmi. Ill, 

Hlti pht i FITS, Kelialile imumLietmijjg jewel et wants mgent* 
to - II l, in im i'vn iihIi t-ky advert LiunI tunl fully ginii-anlmJ artioles. 
Kiperlnue □ririycee-:irj'. All goutO sm! prepaid. Eilra premiums 
of watches, dihaioutla and table-warp. Write fnr finest calaL g ever 
printed, raltialjle l-nnk of finleHiuaiiahlp arid booklet of offer — all 
fi ve- A- W. Hi Imm 4 jV-. llj Hnml St., PrruLilciico, R. I. 

AGENTS (JET HPhY. Our Rig \ms<. Money- Ala krrs are win- 
ners lust nut — *1|i iWl lee uf perfiihien. mill ch.'ViViis, 

■acbet. snap, vie., with premiums have the Tusli HiilT gm the 
money, I to fi kod-rti 1h (very linme. PKH per cent IP ItuiL [wr cent 
profit, fhiy from Llic Muntifsctiirci and save iiuh icy. Gel Hiu) 1 Ti-x 
Mm HOlldJiy mah. Each day'a delay mmi|a fllL Inst. Write UoW 
for riclh&Lve territory and profit -siiarlpg plaji, Darla Snap Co,, 
80 Union. Park ft.. Cbjcagn, 

THE NEW ' 1 ftWIFTLIT" LAMPS light hifitantly with %. mitteli; 
like city gssi no ulcolml usyit; radically different from any other' 
port able nr system*, 1 fM) In 1 ,Ipho caudle power At. will: Ijiarners 
eUwp for old lumps; Ag?nts mu king money; great ncn-etly: whole ^ 
eale price fur introduction, rtmact ?iltg. Vo.. Dept, 4, at. Loul»- 
t FatsbUslied IBlffl.1 _ _ 

BE INDEPENDENT r Start a mill order business in yaur wn 
hotrie. We telJ you bow, and furnish evefylhing needed Whole- 
pale. An b-nur.vf-te and profiloMe business for man or woman. 
TVirttnilafs free. Many nuike Sfs,ocnt o year, Murphy Mfg, Co,. 

NorwoT k . Conn, 

SKI. I. ' JH.X" I'lCTlMtEA, |i:ui|:':i-c ' [,ri.|!|l7; cuL’llJG Md Ofl 
pigbt. My plan emmre? feuceeis. J2 »Turcenl mt four yean ago. 
Third ye-ir *tH'ii£ fir., 0(14. -00 In witfertlslhg alone. Will iboW ycu.1 
how free Address F E, Armstrong, President Gordon Art CD., 
Dept, P.. New York City. 
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POPULAR MECHANICS ADVERTISING SECTION 



AGENTS muku big money gelling out new sunn letters for office 
windows, Sturt' fronts, and glaiss Hlg'ig, Any uno can put thpru on. 
Write today fur fro*' samplo jnd TuJi particular*, MftiiUie &tgn 
Lrt L it Co, , 4 tut N. Pis rift nr ., Hilcngu. 

AGENTS M A-V! Kl) — A rare opportunity present a Iise-lf fur a high 
ckii ultlffljili to habdio ill nrtk-lu of Utility Df^lfd on every 
.street, in every homo <lh< 1 store us well n* IibiIIh 411 id i‘tuirrij*Ki. 
Substantial i'- nLmiflsiona or s 1 1 a 1 # Lit pufehasu plah, Shihdarti. 
13 W Michigan at,. vMf.tgo- 

AGENTS — tJUSicr sex. $2-1 to U weekly Kurranlctd, To your 
Intcregi to Inquire- Farirlc Novelty Co., Drawer Thttf, Salem, Oregon, 

AUTOMATIC POTATO FEELER. Peris 12 pOtltWi DMftSOtly 111 
4 Belnute, li.tit oilier new patents, Big profits. Exelusilr-u Leni- 
lury. frank Edglcn Compiinf. Mll«*Llltfr&, Wit, 

CANVASSERS— Four 10 tlx dollars daily sure, Permanent. 
Capitol linnccraBnury. Free outfit. I.altal, be&l H-lllng 1 involute*. 
3Ylflera need not apply. Fair view Nurseries, Rue I llsIit. N. V. 

CHEW VLVN AGFltli In every town, Houoplu-M article, 200% 
ftrnllL bi g sa-lliT, S ampl e 2ne u , Itrymq 1 ■ Sn p 1 ' I? I'- ■ ■ 1 • I i ti'uBO. [Jl- 

L‘N IS L 1 A L OPPORTUNITY for agents on it 25c article, par- 
ticular* nod sen nil sample free, Rayra Company, U? Huge St.. 
Detroit. Mich. 

50 PER CENT PROFIT La Agent* toiling Ntw Modem dupli- 
cator. luo Mpk-s in 15 minutes. write r.r puro-cnut*. c-uuriiy 
Sell ing < ! o,_,_R«_SB0, San Mateo, < '« 1 , 

Agents — (ibo weekly ei-iiine *ur woodt-i-rui iu tuition. Semi 
fur pr ■ [josJ E lou F. lilandarJ M.inufui turlug Compuur, Ilrldgr-- 
port, Cnnn. 

I1ET A LIVE ONE — Agents me king twenty dollars per day sell' 
In 1 ? “Climax"' Note Rni k Hnhlers m Stenographers and bushiesii 
bOLiHU. &ell at Sight, Good territory i pun, American Specialty 
Co., Bridgeport, COhli. 

AGENTS — New Invention- never before told In your territory; 
horse owners wild about IhoiiG autumn lit lnjmn fastener m-Rs *l 
pljjit; coin money ; a fortune In your territory; free sjilaple to 
workers E write fit mice. Automatic Fastener Cu., G 12 L Cin- 
cinnati. Ohio. 

MEDALLIONS NELL A"!' SIGHT. 300- per eerit tn BflO per cant 
ptullt, Make Up J-Ijuf own gurnla aiu| l>p Independent- M It'i 

easy, 1 ' Catalog free, Fred HdniE C«., 12Q& IV. ItiilKiulph Ski 

Clileagm 

MEN WANTED tn sell the widely advert twit Little Giant 
Household Punvp. Sate* Phtmlwra blllH. Remoter all stoppuaea 
in wuste pipes, every 1 ue can afford it- Tejji rmniuiaslon. Write 
tn J. E. Kennudy. DepI^ i*.. 11 Park Itow 1 , Nt'W VutB. 

AGENTS— Everybody [9 lonklng for 111 Eg. IVhat? Sri It A flat 
Jrnn ahoe,H The fastes! seller anil lioM ftgfflcy prcipeshlun ever 
oJferetl. tjel Utiay. Addre#)*,. I fejtt-er Htippiy Cg., 3S-E iJtartHJfll 
Kt , , t n hlca go, 

AGENTS WANTED— Hlff MniKyl Ntt ciperience reaulred- 
Portraits, Bromides, Phriio Pllletv TOJu. 500, Fratnes jn onr 
rnetory prices; credit etven, CalaliiBUc and sampltai FREE, IH'iit, 
SR. JiKtfT Art Rtudin. Van Buren Si . t'ii.'ni tu, HI. 

WANTED AGENTS— MACHINISTS ATTENTION I Do yrm want 
lo Increase your ftala^'T New. revised cilltlmi Siaimilera' “Hand 
Hook of Practical Mechanics, '* flLJs llir hill f^r rvery iiay 
reference. MacMnista »ay; Can’t ftt aloha wlrhmil. ft.'" 

Shop Kinks, wereta frnm note hoakn, Tbu«!i problems floured by 
alniple arlthnielio, Pocket rIi.& price pnstpuid, $1 .00 Cloth: 51.25 
imitation Icalhct; *l.Hh real leather Hap. Big proflta. sella Itself. 
Send fnr Hat of buoki. E. IT. Siiunderg. 219 Fnreliase St., 

Bcaloti, Mare. 

WANTED — Buyer* and asema to srll enr cemeni hlnck and 

fence post machinery. Send for circulars ami prices. Addrcn, 

VY, L, Keller CffliHit Bloch Machin e Co,. K ou rncy, Neb. 

” TTfleTM AN MAKES MONET EA8llrV- R- W_ Boyann, Thoni- 
Idrt Ihifk,, Winthrop, Maes., hns 109 Klik Psaniil Vi-nidtiiE 

Mschlncs neUliut Jtirp.ftil weekly. Started wllli free sampk 

machine offer „ PHrUeulirF writ* Kirk llfjf. Cm. ilS-^1 ULd B-r, 
RIhIB-. Boaton, Musa. 

AGENTS — Peirtratls. ^5 cents; frflmes, 15 cchtu; ahcol picture*, 
1 cent; alereoacopea, cents; views. I cent. 30 days' CTcdJr. 
Samples acid catalog free. Conaolldutcd Portrait Co., llt'9 WL 
Adltmi Sl. r fhjr ii g o. 

VALUABLE INVENTION, apnig wanted to Introdtcce Thd Suo- 
ceua envelope and Stamp moisten er Can ho eisrried in pocket, Sold 
in offices and homes. Sample. fluccosa Moietcner Co,, lf29 

State St., HatTlsbiifg. Pa- 

IbO PER CENT PROFIT lo ayenis seltlnE ladles" foldEns exten- 
llOfl hHiiit-bitiia 2-3-4 In i>ne; scud for purlieu Hire, C curity SelEins 
CO,, TVix S.1 fj , Run Via ten. CalLf. 

AGENTfi W'ANTTilk In cecry eouhip for our patented automatic 
Poor Holder HiO lo 2il0 per OCcit prollt, housoliObJ IWcuwETy, sells -Cm 
tight, Rumple and terms by mail, £5d. 4'nfscent Door iioldor Co., 
Sonia Monica, Pal, 

AfrENTS WANTED tn aell cur new Pockcl Skate Sharpener, one 
that will abRolutely dn Ihc work, Retail 15 CtcHb, liik profllu. nuick 
aales. White Vend, Co., 5 Weal Madison. ChldiitO, 

MANE IlS.flil WEEKLY, spare lime, selling things hy mull- 12n 
pago bonk tell* hbff. Worth ^ 1 Dn — S5e. Clus. Schant^ licattioe. 
Neb. 

AGENTS to pell Dutch 4’DnkinK Hct: arils every tmuBe. Wrile 
IjS. I*lteu Rma, & Wens Pottery Co., RnBcrllle, OMn, 

IP YOD WANT to cnnnecl wRh best sgency pnputllOh In Amer- 
ica, send 7c (aet^ai expense} for full 15c sample, and our p-rupn- 
sillon, (Jppar Luni! y limited; write (Uilek, Merit S?ftU'» Cm, 95 B. 

PhUadelphtH. 

SIGN LETTFJR ft f* r slure and ofTlre windows, aUritcme. durable, 
inexpensive, sample free, juhmtoti Mfg- Co-* Quincy* III. 



AGENTS WANTED;— Bomclhl ng new,, sells on sicht. !3 to f ' a 
nbiy murimtesd our bouk “illluK DeilLsrs"' sent FltllE. Addrt'ii, 
Hurling Hros., Per ry, N. I t, 

AlOTti KCY t’LE UAHtlAlX iis\ for atiunp, Robert O. RuhEl, Jr~ 
LoiLlevIllc. Ky. 

ENERGETIC AGENTS WANTED tn hutulio Oiir q.u.liek. sell Lug 
hnuselu'Lrl .gpecj&Ll Jes. Large proflts, InfltilltkDeoUB sullcrs. Par- 
tirnlara quii-kly rvjit. Stu art rtu., Ulti LaH'TOh Are., PglrtHt, BDd-U 

AGENTS WANTED EVERYWHERE to sell njtir newly patented 
pencil holders fur iHepliiPlIcA Enormous quantities being sold. Ev 
cluait-e territory given. Ubcral tenua, Sittnplr, lh cents. The Wm. 
W. Bylhjnfr Mfg Co,, atiB Racy M.. Phlhnielphlu, Pa. 

A NEW Mi »NEY MAKER In. 0*0 snlti tn Minncsola. rwi 
aecnis Hi cents, W'tlfl fur il.iill. New copyritbted ,n-;Scte; no 
peddling; new Selling plan. A dollar sample lo agirUls by mall 
fr.r only 10 cents.. Address CHEMIST "A.” 2i4 Kusota Bid*,. 
MlnheapOllr. MJnn, 



I- MS OP OUR MEN fecengd (9.92 profit pet day acUlng 
"WKAIt-EVER'” aJurubnuiti Epccialtks. Keiv of these tfleu had. 
ouy previous -jelling eYpcricuces. Work tuatlo pleasant by our 
l. j page IpBtrtk-UOii Bouk. No dflOC to dour canvaRsblE, Let \ia 
h!j«..w you Vflsnl olJiera liun? limie. Address. I^Kk 52, AluiEUttum 
rtocikihg Utensil fp.. Fief shunt, Pu. 



AGENTg — Men arid women in evor? town in bi>]J the ccJe- 
|-jrfll(‘i:l iJ-lplex Handbag for women, four bags for four separata 
purposes, nil in oiio. fan be enlarged tn jjjcet ytme needs as 
Mat S.O fllcrig. write for terms ami initlleulirs of other new 
PntthlmJ articleg. ». ,1. Diamond A Bru. L'u.. Mamifaclurert* 
35 U H'st 2 I 9 I £>t.* New York. 



AGENTS WANTED, £L!,Ji) SAMPLE OUTFIT FREE, 5fl p,r 
cent prom, t.redlt given. Premium*. Freight paid. Chance to 
j „ I 1 L ' 3tLr - 1 - Let the J.Lrgeir viliok-fiale agency house 

Jn the United his lea atari you in a profitable twftlHcss wiibout 
one cent of capital. Experience unnecessary. Write for free 
outfit at -on ce. ,VIcLt-an, Btgqfe A CO., Inc-, 54 Beverly Bl',. 
Beslan. Mass, ' 



AGE NTH Grand now. Nothing like it L-ver anjj. Our nim 
patenl. v|| Women buy. Ynur pront large. Write Tor parllCU- 
lar* todny. Huyle & i'll.. Bui 97 3. Centerville., Iowa. 

wnrl h fdO-J* free; free advertieing to sell them, and 
KlR^ance flrsl month, r .. start you , 1 * Hknager fnr 
big UpckgQ mail order Iuiiibc. Addrcsa iTcsnlent. 1--7E Hlare 
Street. ChiL-ago. 

AGENTS make 509 Per f’ertl I ‘m 11 L selling Our Novelty" Hlgim 
Aliy one cafi pm up tinr Nt-w Gold and Silver Sign Letters, and 
makn StUiii day. Fmohnnua demand. Cii-tatugue and u a rii C Lt. 
ltir^ free. M. O. sign c &. , 4141 Hta t e . Hika co. 

$5 TO llfl A DAY. Is What my agents are earning, spiling my 
wonderful Buttonhole Gauge kiiire, absolutely tliy best, and qdlok* 
csl 25c seller ever handled hy a gems ; every wnntsn buys uim. |;5 
other articles, n-J I TLwesalllt'S gtnl rapid ntfmey makers fd K offer 
for fioiiM! C □ house agents only. A. VI, Young & Co., 12 Yunug'i 
Bldg,, Chlcagq, 111. 

AGENTS— (5 dally wiling our Umdy Tool. 12 articles in one 
Llgltlhlnfl at-ller. tuple free. Thomai Jlfg. Company, 4i32 

Th ird Hi., Dityton. -flhlu, 

HTIKPATCH MENDS “sTOrKTNGB quicker and better than 
naming, went* lunger, will u-nab, 20 patrhea, lOe pasipnEd 
Agents vrritu for terms. J-iXccUeiiL profit, Se1|.^ on ^Lehi Ttto 

RtikiHteh f’o.. Hex 3g;n, I 'ei.it, C, Bouton, Mars. ' 

ONE TENT— A Pn;(*t costs ene CgnL -Our Catalogue «st» 

m^riy i.luJ] n re -It contains Brand New Specie ltieiH. - It is yntint 

far 1h» asking. >’m- fertilery, fSret rome, firnt served. Agents 
Suppl y Company. 3S2H- U'dlletL Me.. New York. 

AGENTS arn Mining money selling out great combination tool, 
the Washing! un Hntehel, Ten IdOli ill one, Jlftls at Sight, to 
farmers, haugckeeper#, frturekteperfi , etc, U'o can atumv yon haw 
10 make from |3 la |lfl a day: srpenjenee mmeecssarv. Writn tn- 
day fnr cur agents' offer, IL. Thomas Iffg. Co,^ 5R£. TJjEfd St., 
Dayton, Or 



WANTED — Taprble agenls tn handle new, high grade, up-tii - 
date tirt Ii-Ih.-s ; lightning Ht-llcrs In ill haTTU-s, offlees, stores, vtmps, 
t" lu 81U dally, TLuiiu^ Mfg. Gn.. Gi-LI Tlunl s;.. DayLon, Ohio, 

ONLY THINK! !3Q a Week Easy with our NuSeup Houka and 
EyeA. jinn! fu other Ehji Motley Makers { 9 brand new km tier**; 
cvciyhody buys. Anybody can sell. Biggest pruflia. Outfit free, 
P- M. Miller A Cb., floK 155. Muakcgort, Mieli, 

AGENTS— Sell Palpnteri Radinmltei Self-Hnning Simp. Jutt 
being put nut jir, H n agency proposition. Klrt n eoven-d hy IS 
patent*. A (2,00 ra*.or given free With every strop sold, Strop 
retails for II. Ml. Vtllllana lining said and agents, ivdnlng pn-iiiey, 
Throw away pld. nnrn-nut prnpns I S Jons for sornrthlilg llow and 
Ntllblc, F, J. KlbS Etuuiu 33 nln one Saturday afternoon in 
two hnure. OutflL free. Thomas Mfg. I'o., 762 Third Sb, DiJrtPU, 
Ghlo. 

DASHBOARD LINE HOLDER, beautifully erianielftl, best snap 
f; r agvalls oh Hie tiurkd; i.-n sity atloehed In any dashboard; holds 
l Inca securely while horse nrul buggy arc standing, 2-ie, Illua- 
traled oatnlngue free. Eureka Company, Wise M on, J|l. 

AGENTS, CREW MANAGERS, AGENTS— We Wahl your name. 
New 4’atalognp- -brand new spectaltlee — each arth-le an Improved 
household nerd, Find 01 n what the other fellow is doltig, a 
rurttil will bring Hit einlplomir shil .1 duhru fnr hlg iiiuney- 
A gents Supply Company, 3923 Willett Are,, Now York, 



POPULAR MECHANICS -wishes to Secure ati agEnt In 
every town arid city in I In is country to sell rtur 5-wlume net of 
Shop Noti-ft. Tliese laioks sell readily iudOtir inaclLiniats, abOjv 
mexn. farmprs, carrMscturs, black smiths ami all wlm mso too ? ^. 
The cum mi sd it-ti b> ajn-nts is rery liberal,. If intetcfl-ted write 
Mgr. rtf Book Dept., Popular Mechanics Co., 2 Washlnjtton 
0-L. Chicago. 
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WONDERFUL INVENTION — Candietler Iiirnn-denMnt Ktroaen* 
I^luli>. Burns with of williuul hiillUe, HI time* brighter than 
electricity. gua. acetylene, at 1/1 0 cast. Burner til a alt Mnniltrd 
lumps: saves r vtfn oil. No irlmminfl tricks. Jit) daily. Beware 
uf Lmit is L L i i i s . UutDt free. C'aiichcater Light Co r > ihr .State St.,, 

I>ept, I*, M„ Cltiwi!))- 

AGENTS — fJTs film] U ily. rumljJti.'tilOEii KqIH.DK Pin, Nine article* 
combined. Light tiltiig seller, Sample free, Further MTU to.* |)>il 
Bta, Dayton. O. 

IF THERE WERE NO T HL Ll h i H L\ ICS In your territory now, 
and you had the exclusive right c-f Belling them tlierr. your propn- 
sit Eon WiHiltl not be its good :■( one l hare io offer you now * if 
you are the man ur men. Kcfp:«ices Firs! National Bibik. t'hlOftgo, 
it, L. I'ibKf, Lake At., Chicago. 

EXCEPTIONAL OPPORTUNITY [hr eurargOLic BolEcltUtt with 
grit und BcUb'g power. Anielo alieolutely ngw and guarantee ,1. 
Tremendous neiler. E vc ry h' ,,,Fy buys if bIidwii, Ouc n, i'll [""ftlt 
ejieii Sri It. VltgEn field fttruJls tnr fliers everywhere. Write today. 
R.-iiiital to., 2HQ& Wihaih ADO.. CtiitUEb, 



MALE HELP 



HE A UlUL'dllTSMAX: Make JlS-Vf l-'O montWfcf, we guar- 

antee you actual ilni'iKlitlnit l'"om esfwrlenw In Arddtet'lurfll., 
Electrical, Mechanical, Slim.-tura], Gua Lucille DmiUug. etc. 
liouha jiiid trhol.i fill'd I abed. Write catalogue, rnluiiiblid Corrc 

BfHiluknL-B SchuoL I>epl._j.. Drwud TUdg ■ PhlladclphliA. IV 

wait 1C. MEN— RAf!SE YOI’R W'AGEis hr selling Vrmro Hand 
Hen|> in lUg money matte on the alite. Splendid c^ppar- 

luulif. Lshko can and purlieu lace* lea, rails. llw J, I", Itoberlson 
t r o,, jjjgg 1*. Manchester, fbim. 

WE _ jLVvE A HIGHLY PROFITABLE SIDELINE tn <.ITlt On- 
ergellr young men: escluaive terrilbry, The Hydraulic 01 E Storage 
fii, ftp j TVimhsCUt Bldg.. | U'l ni|[, MEi'll, 

WANTI-Dm-RAII AV,\Y MAIL f'LEUKs. f:Liy ran-lers, Postoflke 
Clerks* Kinmlnatluua evtryv. here November ITlh. WOfi to H-BOt 
yearly. No "layoffs." Short hours. AtimUit. VaeatiOtu Hilary 
(nice niniilhly. (her lfl.OtHi anpdintinents during ID 10. Country 
ii nd cliy residents equally eli^ibLe. roimnnn education sufficient, 
lhilltleai Influence Unliei-eeEuirPi Candlduies |jron;irriL free. Writs 
imm Brllo Lely for schedule 1 eff cs.™ rn in atlont arid, free buHetln. 
i'tftlihJln [uatltute. Pf[d. 3 j SI. RotheulEr* N. Y. 



WANTKII-- lUlliiVAV MAIL TI.EEiKS. City tnrrlei'E, Fust- 

oHi™ flLTltK.. ^lumliiailons eveiywhen! No«mt^r IjtLt. JUoe to 
$S,4'>(| yearly. lO.OiiO nptnilol loeutH eomlhg- Curull dates coached 
free. SYrlto immediately. Franklin Inalltule, Iiepl. L ^l k ilodieatiT, 
N. V, 

WA NT Kh— RAILWAY MAIL CLElUiS, City Farriery, Post- 

iffLL'S clerks. Examinations etnywheve November 17tti. JijiJir to 
Sl.frOO yearly. UxoflteiLt eliAuce for advancement. ^ '"layoffs" 
bWaUSO h if poor times. Stiurt lioute. Alimidl VOMtlOD, Salary 
twice monthly. Orer Hi,00 J .i appuiuldientfi to be minis during iSHln. 
t'uurifjy otid City real i leu La equally eligible. L'omniou ediihattiiM 
sunicteru. F, lit! cal liillUcrtCt umieoeHsary. CandMates prepim-'t 
rrce. Write Immedialciy fur Hchtdlilc nf cKaffilnal hiiix and free 
jjullelln. FnltiMln fnatltntp, l>ppt, L SI, gg gli^g . N. V- 

WANTKIJ— HATIAVAY MAIL CLEHKS, I'rjilutflfe C’n triers — 
nerks. 81,000 yearly. KiJl ml nations everywhere N [member 1713 j. 

PiTnurstlon ff4-i-. prituklLn IusMtufa, Hepr. F. L ■ K -i he-^H'T, X. 1. 

WANTED— RAILWAY MAIL CI.KKKS. lh -an five ChrrliTV’ 
11,0011 yearly, EzamEnsttons everywhere Noremtwr 17lh. 
I0.ll-ni(i bppoilltmeflti during L:rtl?._ Tropatuclou free. Franklin, 
Institute, Dept. L 121, Ki^lifftfr. X. Y, 

M' A-V'J'l’n — RAILWAY MAIL CLEHKH. City farriers, Tost’ 
oDkO Clerks. i|.xajiiliLjitln]is i-verywEiero November Bit It. f>rcr 

10.000 3[f[KiSnlranlitB dhrlJin ILilll, Salary JO'lfl to tl.W- Aussual 
vacation Wtih full pity. N" "liiyolTii, " Common ertuca I loh sttnii- 
rSMt. POTJtllry and city residents cfLuhltj 1 elKttlile. Caiidldate?) 
roar lied Free. Write for jolicflnte, F rati kiln Institute, Dept. L 21, 
Rochester, N. Y. 

WaNtl n— tf\ i javat ii ail t ' 1 .171 1 K s. (Hr i 'a rrtoeB . Pn*t- 

nfflee Clerks. Exaffllnstlnns everywhere Nov-fiuber iftEi. Over 

IO.OijO awMiiiltltaEiils during tom. Salary StiOO JlAOli, Arimml 
yaeathin, No ' layoffs." Common CiluoatSon aumetEnl. Can dl da tea 
readied free. Write for achedLlle, Franklin Itibtltutc, Dept, 
j. il, Rochester, N. Y. 

'TRAVELTNO MALESMA N LATIN iT>"" in SAdEhu yearly. 
Write for fi’k't Iwituk "llcuv Salesmen Hufirevii, ' ' fir* dilates aaslstcd 
K» pprfdonfl with H'IIjIjIc Finns. Br&dstreet Eyatein, Hep!. 
Kktehi-Mcr. N, Y. 

RTC PROFITS- -Start a HcnnliiK, liyclny and prfPdng imsHv^— 
■no eupUal required. Write todij for onr frve book "Opporttinlly, 
Tha Flnrentine Co,, Chlcaxo, III. 

WASTED — High qlaBs salesmen, to sell srerttr^t advertLslriif nt>y- 
dty of the day. Alt classes of trade buy, and 5P% reorder, 

H«lM!nan> profit . (LSJ upwards oil each order. IltceptlDHal 
money making oppunM unity. For at ten I Ion giro full del a Hi Ural 

letter. Novelty Dept.. 16b Ada mu St, T Chleaco. 

A0RNT3 WANTED EVERYWHERE (n get] our newly pa ten led 
pencil hotilera for toleph&tifH, ]Jin>rmnu& quantities being sold. 
Excluatvfl tcrrKory given. Liberal termn- Srimple. H> cents. The 

Wm. W Rythidcr Mffif. f H 0-, 2^8 Raco St,, Plillxdelpillit . Pa, 

Tlltf MANCF^CTTRERS OF AMERICA want INVENTIONS. 
TlLouBsudB of dollars ore paid every tuoath for them. Have you 
an lnrentive turaint Our ft*e hook — "Inventions Wanted" and 
"Inem tor's Qqlde" wRl help you, Write for them today, II, C, 
Evert & Co.,. 131 SmitliBd i l Si.. Plttsblirg, Pa. 

I WANT Tl> START YOU In buslncM : work Jh ni.ire tEiue. 

will pay you frOlil IlliJ to per mouth, (lb capital. Nb 

cinva using. Inoreiisc from profit*. A new idea. _ never falls. 

Free particulars, f, E. Abbott, Desk BL, Ornalia, Neb, 



WE EXPECT to ha ye poslllons for a nn tidier of meet as 
automuhllq car duvein, also interur ban railroad^: premntionB 

guaranteed; only Mkf reliably men of Sgo, wIjcl care lo lorot. 
need apply; Mfpcrletiuo unnecessary, ScLid four slumps, fwr kjjyll- 
CatTons. Weal cm TracLsporlutlon Ce., America n N.tt'l Bank Eitdg. . 
St. Paul, Mil) n- 

i HAU t t lvl’itS — 8"! [icr duy pubLcl (0 [iimijiBieui igtauLQVlb 
drivers: a coinnlclc InatruCLlon tieuk (3i.il- will qualify you fer 
Ihese poaStlons W]ll tw jwnt postpaid for a.“n;. Thtj valuable l»ok 
tills all about driving and adjusting automobiles ; cx plains all E'.is- 
i 'I Luc engine (roubles: sM Safari: Ion guaraaitceil nr money refunded. 
George X. Pearson, Bala, Pa. 

All ENTS WANTED for qur new 2,'c UarnlnK llacliin-pj just duL 
IVcarcs ju-w in-el or toe lb Buck In a few tnUtUte*, On* agent fold 
2SS in one day. Send lftc for auniplc or JL2G for doz. HutiPR 
Yu.* Walnut St.* £, Philadelphia. Pa. 



WANTEB 



WANTED- — Lathe and MacUSnSst's tools. A. Wnlke, LquU- 
rille^Ny. 

WANTED— M&vibg Plduie out hi. fted L. Smith, Am^terdKib. 
N, Y 



WANTE1> — To buy icji.-iJl- simjj or interest in CHlabJisht-d busi- 
ness With piitlj v, lm uuderslaEids repaErtus and driLkLq aulomnliHes. 
Wttt yrufi-rreil, E, iJ-miuirtoud* JSDU SLUIUtOll Ave., Parkers- 
Utj rg, W. Vq , 

A MOTOR THAT RUNS eLciu-sr on iiattvrfe& or allertiatiug or 
direct city Ugh Ling mrrem&, Klne prints furnished allowing eon 
flections, edsO bi-uk npl alul ELg elcclrlcal termR, the principle of 
electric mulcts and cak-ulitllnu nf their power. Price. jitihifliiLg 

charges prepaid, SLS". Independent Etcedio ^(iJ-3 AbtlTUB 

Ml.:g, . MLhiit-a|H>IK Minn. 



WANTED Bma ll, one pint he iiiui-jf. hbUMe 
Brekentge Co.. 1 Him Ingham , A in, 


puinpr Reulbam 


TIL. Jl[ Mutnr Pycle. Max Etlevi, 


Fretnuiit, 


Ohio. 






WANTED — To numnfiirtiire rjinl 
N- oeitles jhuI Hardware Special! Jen, 
a w, MftdDcm at,. I’liJcagn. 111. 


put un the 
Address White 


market 

Vending 


New 

tv, 



WANTED A MAN OR M'OMAN !u every 1'uuuE.y In |Le Unlteil 
Stales t-n funilu ns hifomnatLLm from ihelr locality. To Inter- 

Vlcn tliclr htlfilibflra oel^I the residents of each t-uujity. No ei- 
Derh-ucc necessary. f'au devutc only spare time tu the work, 

ci we can, f'iJLdsi? reine^tii for inform a tb..n. trj k^cp a U(A(i qr 

uf'jptah lut&y nil Hie 1 1 jut. Nice and refined work, eary .uu! jic- 

lightful ami you chei earn guud wagen. Yoli have nothing h> 
sell. Ait opportunity fi -r c.mh mini ur tretlUEt ac-ccptcd. Send 
a P^amp for liarttonkirt luday. MimiiFtrtureig Sales-InfnrrnaUnii. 
AsBiiclat Ion, 7-31 -0-14 Fcllqw RLt lldlJI g. IbdE.iEiapolHi, Itcd. 

WANTED — Wlro wour I '•■■ili-i , 4. coudlCior. if pne eml h 

gbod. J. L. Lucas, Rru3sL i [H.u t , Yonji. 



FOR SAL € 



MOTaR riTLES, Esjglnr-s, I Bicycles, cle. Write your wgnLt, 
I liare H. A, ILilkc, I^LilsVHle, Ky. 

^MAl.L irACRINR SHOP wllti niaChiCCry, Id, buildings and 
slcn-Jf for sale Cbfjip, M'lii, Euitiin gs r Lansdsle. Pa . 

FOR SAI.E, complete rfcvll englneuring epurse will; I. (". S. 
IVjLltpr M. Wlljiunbii, Hertfunl t'ily. Iml. 

BUSINESS FOR HALE — I'atenr, l':i 1 1 1! m^. Urdu Ij.g.i. Tools, etc. 
fur the manufacture of o-ilp of the lati-At and must uieftal tiuU.se- 
h'-ilil ute-njiile onL Purl mi] Mfg. ('o.. llaclEEC. Wis. 

FOIt SALE — 14: II- P- gosullne tlrcooled stationary e;E« r iuc. 
very cheap : gbitl-anteed high grade. Ram Dll ter, G07-0D E. Walnut 
St.. Any* aibincs, Iowa. 

ELELTJirC PHONOGRAPH MOTOR, gonad ah new. JS.Ofl. 

@PArK I'Uigs, fTnaraUtced, regular |l. £-7 t'nr 11 ml-. Ice rreani Freezer 
i]eiv, ratiiLur fa.nfi fbr Ji.itr, or trade- C, II. Snider, Hubbard 
Ave,. iK-trott. Mleh, 

FOR SALK — Combined f'lgnr (’ll|n[M?-r a lid Lighter . BUfCrinr (ft 
^ryrhliLg nf Its kind usi llic market ilekI u sure (tmuey itt iker for 
right purlJN Apply Gei>. W. LtriUou, Hill S. 8th S(., fninden, 
X. J. 

FOR SAl.i:— Ituugh MBtLngd fur 1 H. 3'. Ci.’Lc .dr cor, Is, t 

Lupine. 5$, (ML Sund Jhr for cnla.lt-Euc, Elgin Gas Engine Works. 
F.t k hn, III. 

FOSTER STEAM < l AH, BCHls four, good running order: full 
Ml of tools aiid extra lire cheap, J-Uft, oep, F„ Conley, Atl Bt. 
I' i, k .r iiLji. V. B. 

Foil SA LE — Jewelers half rrnind Ring Rolls, hand ur po«tr. 
perfect euridillun. utadc by W W. Oliver, price fid. 00. J. W. 
Spcuee, Racine, VYis. 

Ttl-h 'TTFIKRSt ri I ri.ro i fr.im ullcrrmtlrig currcnl ; charging st-orape 
butteries; electro pleliEig. etc., muderate juices. (teo. Wystt, 
Lancaster. Fn. 

^ IT. F,* D. C- MOTOR — General Electric. Shunt wound. i.CHIO 
revolt] tfona, 5 ( .H> volts, gmni ut new. never used much, imfgaln gt 
Jnu. Address W. II. f*iebb1rLS r Rrn Nurwlcli. Conn. 

NOTICE— one 3 ll. P r PaluieT marine, one $ ll. P. Tmseott 
marine, one 3 t 11. P, PfilrblgL-i slationory. ell In good ctuidlticm. 
v[;[S Kngiuc Kychange. Bui 3-63, Norwich, rniiti- 

TELEFHONF AND PARTH at hafgftltl, V* Burse Electric 
Automobile Motor, on, erceilent. Murray Main . Jpe l u w" i re. Ohio. 

TYPEWRITERS, frl.Oft; hlcydes, J7.0b; Non-skid tires. 

(.2.00; gratkhulHiOhes. ^a.Ob. Knight's, 237 12t h Bt., tit. Louis. Wo. 

"ihiR SALE— fihivp, bottse. hum, A lots' in Village! OotHi business; 
train service daily; write to A- K. OIbcxl, Bubbleten, -Teff t’o.. 
Wis. 
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POPULAR MECHANICS ADVERTISING SECTION 



PERT village blacksmith ami wagon shop In state ■ fine liottw 
intittdw.L r R^O. easy tenua; picture* free. Wa Coue. t-io- 
ranter bury, Goan-. 

FRIN TTNG rHESHEW — I J ony Drum (’?]inJsr. good cnntilllan. 
cheap, ii 1st) Fla ten Freasrs, Priming outfits. Gobliartt CQispflDJ< 
4H Woodward A^. iwruiii, Mich, 

VITAK mcrlng picture me chine, ooBipletc ami jn good wo Aim 
currier. lYtce Ifi. Milford McClelland, Astoria, 111. 

FOR KALE — Planetary trsnsmlpmSnn front and renr nxlcs with 
wheels, 6 B. F. cuuuie complete ; »ii!o fur prices: alt nearly new. 
H, L- Lane. ganeshWc-. Ohio, 

FOR RALE — Gun It roke- furnace. Blount bell polishing attach- 
jnenL bench hack *inv. bench hind punch, bench rod cuner, letter 
mpying pre-PS, Ail Hint dura endhion, cheap fur cash. The 

Marty Tool Works. Pinimn. i'ftwm. ^ 

FOR SALE — Small ma china shop at a batgalh. Central 
Murlitne Co.. Williamsport. Pit, 

FOR SALK — blips lfi-fnat launch, without enfEuc F, O, B. 

Marble I i f- u,l. Tl. ]j, Iln'iiBhun, >1 i r-l ■ -I ; r,-:-. ■ 1 . >l-i-^. ^ 

LATHE? 15. F. Barnes. 3x35; with all wKaehinenls; pra'cHratly 
linniwtt: $135. btonley ^cierflolel . Ehurgeon Bay. Wig. 

FOB SA LF — Hardy Twentieth C eulLii y Ophthalmometer. with 
adjust it hi c table (Hiictly No. fvfflfl], tn perfect ponttltiop. *55 

take* both, nothJuji less cnusiilcred. FhtSuIJb Opl I On 1 Co., Charles - 
ttm, fl. C, 

FOR SALE — Steam engine fnrtEnlrTr practically new, will sell at 
a 1'nfBnlft, l>. Xcnridi. 73S3 MufrKepiEi .We, r ChlOaEO- 

Ft JR HALE— New 74 II. P, 2(H) toU*. 3 phaw ii tem*H o jr, 
WesUTighnu'U! motor, also 3 II. F. gup line engine, finest order. 
330 Hilflipeon &|., PhUadflpMn . Pa. 

FOR RALE CARTINGS for 34 H. t J . Gasoline engine for motor- 
cycle me. Far Informathm write L F. W arnecke. New Hfifl. Old 
733 N. WOQil HI.. ChkiigU, 1)1. 

30 INCH COf. DWELL HORSE i HI AWN roller 1 :i-ati icowcr. 
3ali inch air coslal engine with full equipment. A ltd nf plates 
and Jars few Willard, etoraite battery. 112 Lumber BidliqK 
Minneapolis, Mlnu. 

WHITE DENTAL ENtilNF, fine cnndltlnn, Jmklnj. tilt 

31st St.. CIlIohif*. ___ 

FOR BALE- — 7*14 old stylo hand press with 3tl pound type, 
(SI. 0x12 font power press, |3fi. Others. List uf printing 
presfffl, vi liter nS, Oildfl and ends fur stamp. Roliert O. Hiitiel, 
Louisville , Ky, __ 

ALL MOTORCYCLES REDUCED. List foe stamp. Robert O. 
BubeL l^iiH'ille, Kr. 

f ill MARLIN 44 Cal. Repeating rifle* *7. List fur ilunb H, O, 
Riibel. l^nliHdlle. Ry. 

FOR SALE— I Si) 9 Twin cyl. Hmr,, will pacrLfloe If sold nt once. 
Aditrcaa L. P. Hl5, Fmd, Rift 

BTANDAJtTJ EVC Yt L L4>FKDIA , 12 v L laicst edlUoti, coat 

; stall fur fl □.(>«. 12 ml. Moch. Eutft.p il^.dO; coat ¥12, DU. 

1314 COdkiEe H't,, Ibltlmnte, Md. 

FOR JSA7A7. at a frcaL kurrlitee, a ±>i ritre lot of I'lihtlilng 
jfa dll nest. U'HOglitJig .Machines, Gum Mnchiun, Rousted 1 Vs not 
Mu Hi me*, gluo aolietl FaiLuut Mud lines, nod otlur kinds, W’ill 
elosn cut at your tiwn priee. Flense write fur Inforaiatinn, W’hita 
Vendinir Ca, $ W. Mad^dl ft*-, riili^gn. 

GUN SIUSNCERS far 22 ri’itc, lor sale. ll.SO. G. &. IL. 213 
Dnglgwnod Are., Clilt'rfo. 

FOR SALTS — 10,009 ft. 1U sled tublni icllablr for bicycle 
or Flying Machine Uflf, 5- Ctk per ft. J. L. Lucas, Brtdffr- 
port. Conn. 

25 YOU, ENTYCLOFEDIA Brlla tuilca, nearly new, $20.00, J. 
L. Litcatt, Hrhbl*purt,. t n onn. , 

FUR SALE — A story reprinted from Popular Mecliunlca entitled 
"Ttie TroiiUlae nf the Trouble Hunter." by c, IL rarter. Ouiitlitt 
ef amipriliE wdltUflttB of aerloua dlifflctiltlcS — why punips, air Oa0i- 
prp-Bfsors pud gun engheeo siuneliinea don't uperute. live cent a & 
ropy, poutfiald. Popular Media nice, 22a Waaijlngtnn Si, (SJ- 
t^Ufu, III. 



SALE OR EXCHANGE 



FOR J^AT-K OR TRADE for Camera, JTarllQ npcaling 

rifle, jjube and peep right*, reh lading tubln. I hills. Oxford, X, Y. 

ELECTRICAL JtKFJCBENCB BOOKfi recelreii with I, C. fl, 

course In 11)02. Never used. Hound In half tonrono, Six 

volume* comprisina Mathemgtl^a. Drawing and Theory and Prac- 
tice. W’urih I^O.OQ. wlmt will you offer V 37 Park Are,, Muxkc- 
BOd, Mlrh. 

BALE OR TRADE — Northern Runabout for Motorcycle. Box 
Afuiiou, Iowa. 

FOR SALE OR EXCHANGE — I?i II. P, eaHtlu air erwlftl 
Eta I id ii ary engine, for mi mil Jjnaino, hi nil Jrtwcrtd rifle, Of 

machinery uf any kind. Sam Diller. 607-03 E. Walnut SL„ 

IV5 Moirirs, I"wa. 

AETOMOniLE FOR LATHE— Will tndo 2 cylinder 12 H. P, 
nuurbmrt for wrc« culling l-Hllie, ScptI fnr phn«o and dctuTtprinn. 
O. B. Miller, Ham Bs riltE- (Hiia. 

1. C. ti. pcurral Uluatratlng course Eichan gtabic ; udfi SH l| <: fur 
$50 cash, vlaftile lypewriter or sewing machine, B. F. YeomflTt, 
Delta, Coin. 

Titf ! M RiiN I] — Want Typewriter, Printing I'ccbs. <"Dctira]i, SffiJ 
E. Ilit Ht, , Oiiiano. 

FOR SALE OR EXCHANGE — [, f, M, *65, (HI KfecUtc Lightlflg 
Course In exchanfK for T>f:« lII i* Screw Cutting La [I lc. A. llkldred, 
5355 -Cottage Groce Aye., Lijkngo, III, 



FOR SALE Oil EXCHANGE — Paid up I, C, fl. Advanced 
Electric LliiliLhiSy: C’ 0 ur*r Want. 2 cylinder rmlomo'hjle, Whit 
have you If Chas. ti. Biyd, GaiuesviUc, Texas, 



EXCHANGE-^ 25 adCnmUlatUr Flensents and Jarg, E, N. F&Jce. 
Laka Fcresij HI. 

GENTLEMEN'S Han- gold Silled watch, Want bicycle, IFI'C- 
writer, canjer* or gun, C, P. Andrewa, BurUtigtnu, limn, 

WILL EXCHANGE for Motorcycle Halid rrwa Gxlfl, type, rul- 
ing. etc,, for Jiili printing, f 155,00 value, and full set I, C, a. 
EtfildeiJ Eugiite^Ting Tex Lbou ki - , 545,0b value. Address Haiplt 
Busse* porter, lnd- 

TO EXCHANGE — Runabout for motoTcyrlc, two S lug and una 
5 lug siiagk* tube Lifes $5,00 udi, durable dash eoR $0,0U, 11 

KcltLruni, MaywuuJ, III, 



PIANOS AND MUSICAL INSTRUMENTS 



MAKE VIOLINS, Full tl«4 plaiiB. 50c, Rou &. Co.* Yiplln 
Mailers, Ilia uChard Hall, Lot Anises. Cal. 



GENlUNE BARGAINS L\ HIGH-GRADE UPRIGHT PIANOS. 

friLuditiy usclI iusli uiuejiu; i\ Sttiuaj)'*, ifuJu i:,;..i) up; d Ljun A 
J I i/d lyw fruEiL $2SU up; 0 Washburns from $203 up; 7 KjjuIm^ ftLui 
? 2 .jU up; .: CiLickerlngs t Until $2. r dr up; a Jan ordinary second-hand 
UtTlilita ¥75 up; also 6 vary flmj Parlor Grand pianos at abmi 
half. Write for lull purtJeutars, i’aali or two yeurs" lintc. Ljua 
Ac llealjr, 4.1 Adiihl* Si., ndfiaga. W« stilp Dverywlise on. approval, 
l ulk'dl fruariuvLea with every piumo. 



MACHINERY FOR SALE 



IF YOU WANT AN ICE MACH IN E. i ce plant equipment, A 
(minting engine, euble? way. Lin k itGIl, mining ec|tij.pun:nl, ujl‘ cum- 
preanorH, atutve grusltei-s, riiain elevaiuj-a, LutiJ.^ f.u- irrindittn grain 
nf «wio ur fur any putytutc. write n^e- 1£, A. Pbujer. 122 Water 
SL., New York, X. Y. 

IF yOU WANT A PUMP, either aleam or bell- driven of auy 
si as or fur any purpose, ur a 1ml air pumptug engine, fur hOU!^, 
farm or ffutti' works. .Hupply, write me, U- A, PUmer, L22 Water 
Bl., New i'urk, S. Y, 

3F YOU WANT AN ENGINE of any size, either steam, goa, 
gaaollne, pr [Ktotlucrr gas, for ai*ti«umy or tusrhw purpews, wrllt- 
nic. It. A. llnjier. 122 Water S*., New York, N. Y. 

IF YOU WANT A LATHE, ^n.|^r, mdlhig machine, drill 
press, puneh HMs, planer, screw Diichliie, ur any meciLl or w ood 
working ULadLiuury, write me. It. A- Puiner, ]2J Water SL, New 
York, N, Y, 

IF YOU WANT an h>iL pcifftn^, cither fur fuel od or kerooaue, 
Wrlln- hie. U. A. Pluuer, 122 Water St., New York. X’, T. 

^IF YOU WAKT A riTEAM sHuVEI,. a road roller, a pllu 
driver, dump wagons, dump ears, clam shell, orange peel or dump 
buckets, tfark or pipe of tmy idzu or Khnl and Itt faul auytliiufc 
Unit a contractor can u&e, e rite me. It. A, Pinner, 122 H-pler 
SL, New York; N. V, 

IF YOU WANT A BOlLElt from 1 Ip 20(1 tic™ power, efilier 
high or low pn as u re. ur fur berating, write me. U. A. Pluju-i. 
122 Water 5L, New Y Of K, M, T. 

IF YOU WANT ANYTHING that cumea undrT the htsad uf 
factory supplies, hardware, con tractors nr machine equlpbaht, Write 
tdt, I CUM ikV« you money, H, A- Pinner* 122 Water S|, + N'rw 
York. N. Y, 

TALE ENGTNE CASTINGS. IVc offer for Bale ft compklt Bft 
Of Ortsiingm and forgings fi-r tt-ie famous Yale Msnne Engine, 
4-t) huree power tor THIS IncludL-s a bran* water pump 

and HAittUUUr, and la UjO gtvaba LuTgain «*e rfbns], RY 
fn mlkh free ,i full vet nf blue print* Showing: tiow to machine them, 
All caslingH are guaranteed. rtcjid v. 1 1 b yuur aak-t. 

baUneo when you receive the goods, Circular tree. Halid 
Machine Go.. 11 ilajilof ^r., Detroit, Alldra, 

20 H, P. staGonnry single cylinder Ilk* nrw. Want smaller an- 
fine, r umil milt, iivenmrcyclc. I' PrirsbaJli tVajOatKl. N, Y, 

FOR 14 ALE— Engine and Boiler, 1% IL P,, (20,og. G. W. 
Pltillah, Buyurd, Iowa. 

_ W, A. JUNES FOUNDRY A MACHINE (XL, 110 W, North 
At*.. Chicafo, are visteiiiiLve manufactu ran Of Pulleys, itihaftlttg. 
bungom. Rexes, Gears, Friction Clutches, etc-; ftrCt, anything! in 
lIid iron nr sLed 11 ties or engineers' mill and foundry aupplie-;. 
Keo our display ad (ft page Lit uf tills lnWie PT saud for our 
piwar I ransmiadun CAlalcifUtf. pfjeltet size (A37L 

NEW ]Dx25 inch font -power UlhC, WiltlKiuml rest, diurkfl, tool 1 ?. 
Ci-al, Sl.filU will sell fur less (dan hull en*L 112 WuudlaUd. 
Gbcrlin, GliLd. , 

WE DFFIoTt FOR i&ALE 3 seven hdrBC power Feerlns Jlfttino 
engines, brfcud Jew, ccuitiJcte with earPiireror, oilers, water pump, 
relief cncks, shaft couplLna and 2 blade propeller. Guftrantccd Aral 
rlfl»s fur tijfj ere wortli Sl^l.b!) uadi. Seisnl tiv.tlb with 

your uctler ami we Will ship immediately, Baird Machine Co.j 
II jt ay nor &L, Detroit. Midi. 

_ RTA-HITE GAROLLNE ENGINES — Portable. B«iii-|Kirtab]c ami 
Sin 14 ona iy*- 114 to -fi Horse Poser, Absolutely wonder- 

fully Kiiutilo and fUAfftflteed to tlie limit. Sold uli SO d^ys' rSak- 
less free trial — ship ttw ortgito' back to us at o«r csptnme if you 
don't find It better tiian represen led. Handsomely llluffi rated 

caEiLlhgut: sent fur (lm aftkLtig. Don't think of buying a Busuline 
engln# for any purpose whatever until you have learhcd alt tin? 
fjmts about the Stg-Hilt tine. Send |M*t;tl liHlsy. AddffliM- 
ltd Ld net Iron & Engine Gu.. 11 Gen era St., lUtsirit. WIs. 

ALTERNATING AND DIRECT current ‘ mOtoraT d? rum ns. Ml 
ntskcH, siltea, sold, bought rand repaived. Eugene L. lilthi er 
Electric Cd., 1!?13 N, Cohunhlii Avc., Firiladtlphia. Fa. 
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ELECTRIC MOTORS and Oeney&torfi, new and! eectvnd hand in 

ail ELtctf, write tor qLL> >tiL LA dxih , Hi ale risec, Tollagv add euttefU mppiy 

required, C\ U teuil-lineiiger Kleetrto Co., 3L Faiil, MMn, 

yoll SALE — A ■id horse ieuwer 8 cylinder, air cooled* celebrated 
CunDa BfflHHUmUe gaeullue cnjini. Addr£B£ Liui Giiantl P 

K jj Ejsui. i«r nariirulara 



HIFE AUTOMATIC HYDRAULIC SAM, Pumps water by water 
power, IS* atuiiifoa; no i-iutu«j li feet fall derates water 66 
feet, etc. (iuni'sntfid- CatJUBgM* free, Hifc Jt* ns CO— ill 31 
Trinity Building, New York L’lly. 



PATENTS FOR SALE 



MACHINE TOOLS, lathe*, plain and universal milling machines, 
Eiiigle and multiple apludJe drills, radial drills, ji3 nn cfs* r glwperd, 
ftliswetA, power hack aAfc'd and cither machinery; leryt atevli ; 
paid for good maeliinery. Western Macidutt? Cv,, fiitS W, Hllih 
SI. . rinclnna 1 1 , Ohio. _ 

ST RAM PLANT— liilU Hart s team ensile, 50 II- P. twllcr, 12 
feed pumpg and mm dry fillings. V. O. A BhlpniLDa W, Vl- 
Ta Irbanlufj Mars* A: Co,* Cincinnati. U C- Aikn, I^rkerahurt, 
W. Va- _ 

44 p, cqolEY Deatr Pnty Marine Engine. tvctfi-id about 
5M lbs, Oood almpe |50 .(h> engine wdj, A. BLnlnfrTth, Wmlhnjp. 
Mam 

10 j[ r p, Vertical ’"True'' Stittoinny Engine, ilfflingt n*W. 
GaroUne er Gas. |i7E.(H|, Warranted A I OQcdJtlflh. A. kt&to- 
farljh _ Wiiittunofly Maea. 

CASTINGS for & IT- P- stiltonjur gafloliiih engine, with 
Bovenior, carburetor, screen and AfaWiilia Price, *8,56. I.ruwji 
Moto r iVorkE, Elgin, III- 

TWO NEW *47.011 WeaLtUi Volt «ld Ammeters, 1 15- (10 ftaell. 
& H. P, 300 Toll liniior si a ri idg bflX. U6.1HI. New rear auto sale, 
planetary irnnmnlaiilon, etc, a H, P. air cooled auto engine; now 
sttrer plating MUtflt, Geo, Wadcro-us, Evanston. in, _ 

FOR SALE— The following machinery almost new: 15 H. P. 
untight tubular teller, $165. $ IT- P KOCkS engine upright and 

ID H P uiuiglit boiler, $ LiSO. IS H, P. V>pmr Gas Engine, 

3 H, P. marine engine, £M. 3. 4. G, 7 H, P. Etoum engine. 
|SI 5, Jf?0* $40. *45. Nn use for above. Wm. KnlTky. 1430 North 
aidgeway Ave- , fUolto. TIL , 

ELECTRir UOHT PLANTS, new ur used, f^gni* special Lir- 
g.Ona in an 1 all etstilpment. rttUaf^Ctnir iipetallosi piarantaod- 
Hunllnatou Prar. Etigtstccr. KCilllwt rDl> HI- 



FOR BALE— 1 if Inch wood jjIutiet; 25 “1 Inch Pund mwb; 
4 1; H. F. BtC^m engine* ; 1 4 H, S - OH eutfld*: 3 i^e»b 3I air 
^.imtjrts^nrii ; 3 fweseft; U Tirlil picsseji, Ge*, J, Adam*, aU 

Win 1 [ th St,. New Yurii_._ 

FOR SALE — 8 H. I’, tmctioEi iMsioilnc euglne, feed cutter and 
wucil saw. GttK C, SclLemmel. Wapitltflttaia, O, 



f qXI SALE- a 10 If, P. Mnrlne Steatn etLglue, neis-, SlOU-liO, 
J. L., ItrhIke&ot'L Oonn. . 

" FOR SALFi— CllUSBF^ No, 3 G*t*« Cyraluty Mm* 

In KtkhlI ord^r. aloo and Rtcaluew. Address. I , M-. Eci 

2, Button A , rinclTinall. Ohio. 

T-’OTL PALP — n.T.snlE)ie PnidciO auternnhllE WUHm and ilHimHT,. 
S.Iwj ca«4tiga. Beciuid hand on-i^ taXen U\ eichanec flI !^ ] £ r H', 1 : ' 
Appl? with stamps, B- W. mchardsou, ft, N o. Bfl , i Cora 9, Pi. 

SA IJ^- Ki-LiLllt Steam 'EiiklcLW. liuileTfl. Pnnipa, TT eaters, 
Mt.’UJilc ' Tiinlfl, Tin its. Saw Mills anti tlenral MaChlneiT, oil 
k [LiSs at bargain pricea. L*t ufl wauta. Tho JUndle 

MW hli'icrr Cn,. lfftt P ri wera t*t .. rinHnrun L OKjn- _ 

SOMETHING NEW In Concrete liloci M&Pbjne Mirers; J'lOr a tid 
OfTLainenUl Molds. Write for cJreulars and prices, Pnjetor lh**t- P 
2rj?i Isabellit Bt. P 1'lvanstun, TIL 

FOR ^ a I .F — Fjijdno lathe. swUlgt in,, tal:es B5 in. bfj 

tween ccinera. Ctrmplete with fuU B r,t oHinso fleaffl to puI all 
mm tUrwifta, 3 to 40 fu,' price only 143.50. Addre«S i* F. Gram- 
A gtons. AHtnEnwn h Pa. 

FOR SATE — Complete ser of caaiSn^f; with all materlil anti 
ran With blueprint f.jr ^ h p. burfcauntal staUnnary 
pnelne with i^.eernor; price. HO. Cornet Motor nics-, it W. 
il ndl mn St-, Chtoatai- 

A. H, McDttNATJl. New amt twotitl- band engine* knd enBiise 
repairs. 60 W T . Monroe Bt„. Chlcaao. 



MAKUFACTURIWG MACHINERY 



U'K WILL .vfAK 1> Tour modda and jrife you tstlmatea on ntHftu- 
fafttnre iif any metal mweity. AutoDiaiic machinenr, tyeila. dies 
nttd <.ucpert our specialty. Automatic Hook & &!’*■ Cu. P 

Ebtwkgd. J. 

MODEL EXPERIMENTAL and small aluminum caatiiids, A t 
rUht prices, A. M. Newcomb, 11M4 Weat list fit., rblflftBO- 

W15 ARE riOfTEEKH to the TraJlufarturlua of Blivet Metal 
Ginda PresKd ^Teel ITodttvtK, Metal Wtamplna. Pira. TcmTs. 
\UHiehs PattnrnA, Novelties slid KpecialHei. Wo manntoctufC md 
nmi A mirkfit fnr atw Jtuod patented axtttto- UMoaeo Mixlel 
Supply to., IfSJ Clybonrn Are.. Chicagfi. 

LKT US AtANUFACTtTRE Ft'l ft TOIL Everything in tnetal 
manufactured- Lane, isull quantities; low cd^t.. Models per- 

fected. EallmitW furnished, Alrmor Cuupony. Establiahed 1X45. 
Hi Broadway, New 

\vti MANT'PACTURE tor the trade all rirv* of Air Pfe^sur^ 
Tanks uSth fittings. Writs fbr prires. WIlIIs Vending Co, p P W- 
Madiw ju St-, Ojoag^ 

_ LIGHT M ANUF ACTfTRTNG . ntolnl jp(‘olaHS«i, pplrretm, mndeis. 
enrtrimentHl worii. Iron. ami Alumlmrrn casllngS. North 

Chirac Tod W r Gr5ia, North Cldn«o P HI. 



fu it sale— patents — u. a, 933,374. Can. iir+My, “iseif- 
FJlltnfi 1’uLmtain Cmnb,’ r There 4 j.-v a VMt number ul half atid 
scalp remedies, but no uieana 1 . -r iscat and cl^qIIcidiIc liSAUc, e'acepl 
this, new Invention. Every 'jrop reaches sculp, without acilili^ 
hniJits and hair. Will e?H OULrlehl ut purl oath and royally. 
^’□rreeiMifiiirlenL'e strictly cWDilciitlal. No IrifleFS answered Ad- 
LlfL H.i ]. s war. berg. Inventor, i 7 1 ;-i Rcgeoa Plvd.. rhierigu. 



}\m SALE— Patent No, Drum Pedal and (I'maabul 

jdcELter. .Something new fw the nuoai modern tuui up-to-dgts 
use- Works hy air preasuie. Apply Ci«». W. BritlOU, 431 isO- 
6c.il ftt, r C’^ruSei], N. ,1, 



rnfC SALE — Conahmatton Tricycle ami Baby Cuaeb. for wouiari 
tnd biito- both CO ride. 1'aceut allowed. Write fur blue print. 
a. M. Lighten, 4^2 E. 1st Ohriehiflito, Oil to. 



INVENTOR lias 3 grajid &0(Hl p-dCIUs. wautg reliable nzuu 
to put tiivm utt the market or will stilt either at fair price, ref- 
erences'. Hoc 15, HHtr. Vt- 



FATENT NO. £ltt P 535 tu'i (amllj Cutfcp rikisittr; Irietl and pr*eii4 
SimtiiHfu], cnat Lu tuallUfA«4lire 6uc, tftti be auld lot #2-lHI c-atii- 
'J'he entire patent for U. F. Slja roust STg nsa^lj' mads and ell the 
uoctEija ry nut eliJ nary fur sale at a- tainjaln Is (juick puri^JiiBer. 
Djivia Rios, owners fchd l^tentess, HtddifnlEe. S . C, 

POR iLVJ.lv — Canadian patent rlfihta for manufacture *ti «Re. nf 
hydra, die cumlToJliug valre; 3i valyea now in BiiCtintaf Lil 0 deration 
iu rRJca- Apply S. VlfUn, ^1*4 Kemper La:se, Libclli ■ 

Hall,. Ohio. _ 

FOR BA LE— Patent on nil ice bicycle, IL and Canadian. 
Will send cut upon application. Add res « K, Box 43 i. liOnuir, 

N. C, 



PATENTED NOX- G.UJ RUNG BLOT MACHINE. W1U sell 
Put Git OF start; mahla Charifa Stnilb, &2H Hth S1-- Denver C oin. 

NEW IN VENTIO>“Lt«rfe leatf book md account flle^ leovirB re- 
•rurTetl huAarUb- t 1 . Eierct t, llrea r lerij Otdo. 

NEW PATENT TRUNK 'Tit AY FORM— A time and labor laying 
device, whlol. mcuTis syoiethliiK (o the eaipliiyer, Will scil OUt- 
risiilj infcttlMh W H, OiIecli. 34 J B, State St., Chicago, III- 

PATENT FUR SALE riaeilp, dll LiOmUhdld novelty, H- c. Ham* 
tmJEitl, OlatlLe, Kam 

HOUSEHOLD DEVICE of undouhted utility. Large demand. 
Fatccii, tor gide- outrifihi- Itojalty cwiKiidered. Ptitfl rfiasoisable- 
F, M, Kor.ntorfer, Ampere* N. J. 

PATENT NO, H32 f W* Smokiiijr rips for auniniobiliflta, Uibamo 
or wishes nol blo^ oul tvliile Fhlijtg' In a fast mutor, i u wind. 
lAin Or dir pre&jiUre (an Ht?( lutu pipe. Will Iw a big niyuej 
make* Albert Ck4:d e P (jesflem, N. V, 

I.ISTS OF MANUFACTUHEJtE, Eanipte lit naniw. guy cIum, 
Sis. industrial News liuiaim, Ithica, N. T, 



PATENTS 



Fit ESI lit>llK— H(. w to hitercfrt tapllal in iMiema. luKUtora 

TtAis* r*;iid ihiu bosk io bed aus guccrsHfuL It ceil& why oiSier* 
r.ill: Mill fice, postpaid. UP rmueat, Loulo F, Natl p Patent Al- 
tosney ciuati-oy Blug., Denver* Cels. 



INVENTION B PERFECTED— Put Into pFurticfii form, and wurlf- 
lnc-dritwlntH nuiJe tor iminufatiiiJliue. SpiTciul ittttchinotf designed 
iLtid ciLd lutftChltira improyed- Structural iteei work and dfaml 
Itrwlgrtlmr. Aitilr^ '■ Mix'-hircilciil Enginter. ' l'Oi 212, HP rtogiutla, 
Mr as. ^_____ 



INVENTORS t Writs for "INVENTOR'S (ILtTDE'' and eoj 1 <(?il3- 
ir A I F FEE OFFER. T>L, 25 yra. WtUiam N. Vlusre* WuhlUKMU, 

IL C, * 

MODELS made for Innfhlurs. Low prices Howhurd Mfirrymin, 
T"ewstu] P Md- 



PATENTED ARTICLES MANUFACTURED to COiRrart. Don. t 
lei yg.jr [jatoul lie idle; we lua^e ale* and ioOls, and isSaRuritetUtS 
TEU-ir art hie really f>.-r ojarhut. Wlij- net write auw! Sotil3j«ril 
BmnciUTiS ^ Mfg. ce., It. p. Naaluvlilc, Ttnrt- 



PA TENTS SOLD for 5 per cent, Ws toni^ flaLea by roTLStant 
advcrl I* toll. Wend tor plan, FaiPiEt Bulire Vu,, JlerehenLvtOe, N. J. 



PftTENT ATTORNEYS 



IMPORTANT NOTICE — Bead ray ime-bulf paps ud. eii p&ze 
1IU. AjdveirnslMg secllun. Of lliks iftftgeriJjC. relative to Patous, 
trademarks, eto, Kyeclal differ?, cento itwit In the ad- E. 1.- 

Vr agmom 3 3 Jtc[ct Lawyer- Waaliiriaton, D. C. 

FREE BOOK — "How to ItUrrest Capital Jo Patcnia.'’ lureutnra 
must rend thi* beak In hecuuie tms&'Mful. It icllii Why other* 
rath Bent free, tKiatpaid, tin rsuuest. JjOUig F- Nell, Talelit 
At mrney._4|irincy Bldg ., _l>Mieer. Cold- 

INVENTOR t Lttboflfth‘^ Catechism Of Patents and Invention* 
Hi»tv Made Cfldtalnn 2^ F - mg* 1 ? r>f ^luatilc InfortHJtton. lnrinnrUurr 
ini ij udvira ypldetf may Rlari y(JU nn the road to fame mut 
fortune, Kegnlur price »/ Catechism *1-50- fiptiilil— wno rtolJar 
i j direct tu ttiD author* C, fj- l^ibailsh. Patent Attorney, Wash- 
instsc, u. C. 
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PATENTS procured for TEN DOMJlHK Attorney'! feet. Twenty 

jear V eqrtrteocti. A. Flfrta e 1 . 1 nlJift iSni l.ilng, New York, 

“BHAINS MAKE FORTUNE HANDS Wki: "a bare living. Can't 
YfH- incept saniethljig-!: Our lists of LWKSTIONB WANTED hare 
started sunny, tfe-ni free with inventor's Guide, Write ub — H, C. 

Evert & Co., til SmJthflcld St,. PiUahnm. I'b, 

fH>M Mil AH D F & CO. Pwtejit Attorney*, Wi Randolph St,, Chl- 
tMgo, Good ^ervlee: reasonable fees. Cofmiltallon and ndtlet fret; 

w rite us, 

PATEN T> — Inventors IKCke! Cbmpaultlll free Send ileirrly 
tlon for free opinion. Write nt nure fur mjf special "ffer. 

W. Nr Roach. Jf., Room i, MetWTOtt Ilhlg., Washington, D. C, 

HAVE YOU AN JOE A^ Write fir nur honks, "Why Patent* 
Pay." "MKJ Mechanical Movement* 1 ' Ferpetiml Motions — SO Ulna 
trailojjs. Mailed fun. 1 - F, Dltlritli ft t’o., Patent Uvycn ( 

WaahliLgton, D. l~, 

PATENTS — Hew mid W 1 1 nt to Invent and Hmv to Obtain Pat- 
fcsis explained free. < “l Lcs Ler VV. Sfovni, I M tent Ally., [ms F St,, 
Waahlufft' ei. J), Cf 

PATENTS THAT FIU>T BUT AND PAY. Advice and InjokBi 
fw. Half!* reai&'.rifthle— Highest referend 1 * ; Besi results, Wat- 
son E. ralemart. Patent Lawyer, til* F. Si., N. W r ,, WhshLllgt&n. 

D. C. 

PATENTS — fd.l dawli and 1-1 per month Jiftcr application ja 
tUert- Scud riketch for free report. lligln-.«i references. I-W| esr- 
pefience- Bi'ok free, Gb-d Hillman, Patent Lawyer, Main Offk'e, 

Clgreltind, OlilB- 

PATENTS — Gen, I’. Tew, 1‘jilclit 1 , 4 wjct, 0)5 V JSireet, W'aah- 
lllgt ML, l>. I" I'lTHOUnl .ill ml lull to it cry ruse -a matter of first 
Unpamnee 1o Every rlienl. Write for terms and refere n cea. 

PATENTS — H. W. T. .lennor, pntent allorney and mechanical 
aipcrl, 60S F St... Wa-ililngtoiij P, i . Established IflSX 1 make 
(in investigation ntul repi'fl if pmenl run (<c had. and [lie £xACE 
cust. Semi for f»3l inffT5ii.iM j Tt Tndc-nui rks re g istered. 

TWO BOOKS FREE. Sbefcherd Jk Campbell. Patent Attorney!;, 
314A Me-OIII Kids., Washington, l>. c. ; SM Cantil Si., New York’ 
Kimball Hlilpir, B04I oil. Patent! buRI an commission. Prc-mpt sl-v 
vice, rondure te rales. 



REAL ESTATF 



CYPltlvSS HARDEN and Orchard tends, ?-M,0fr cash. llO.fXi 
monthly, buys Id aere^. No interest no laxe^ free inairinet. 
Write us. Unicoi Lend t'o-^ HouttoU, T«a&. 

MR. WIDE- A- WAKE, ymj will nifikf j profit the day 
you buy mj' ft.000 1 nerea eh nice Zitralla County luhd at t>rl.v 
I'll sell you. WrElf n.ttl r-h. Bound to Hell. A. F. Bentley, 

< >'j-|i rr, Teniple. T :* <- _ 

Ilf> YOU WANT Tf> SlAlvE MONEY ? Tlien write rte for 
HririkmljLrB. reffitrcILiur Jiiile of hum lots at NeDon. Nevaila, Ihe 
new milling nml ^ULeltliig renter. Lot; in fli'JflileHl Ihree nr four 
ytmT6 ago sold f |! f as low a;., one hun-ilred Sultan, They li.ive 
idnot mold for S5 high a a ten IllOllmmnd ilollor^, Tlile lln gimlilt- 
ft l'? InjikJttp nn Invest merit Nykijii WlU continually prow. Don i 

delay. Write todny. AflttreW E>. J, CatlahRn, Nelson, Clark 

fa,, NewtdA. . _ 

55 TMPRdvEn FARMS*; prices $3n fn iPr per tiere, Write for 

list of f jurnq. Benia rn.! ft U’clM. KaB. 

T E YAH MAT FRET'3 ffirlnc ektPH, milrruidfl. flevollnna. ratnfalL 
produetfi, (is., wit It ever?' i25c sut'itwription to the Tews tieally 
Jniittlit, a moEfiKlne lellinp it E! atmiil Texis^ mid tiff rttOllIW* 
snfl f fipoMotiH tc*. Te»iia Bealty Jonrnnl. HoLtB:tnn._T Vj£ife. 

FfiR PALE PEE1>EI> LANI> and relinquishments in Stanley Co., 

S. Half, \felvln YcunB- Ft. Ficrrc. S T>:ib. 

81. atm riTY PlttlPEJlTY 111 r.nkepnrt, California; inlperal Jipring. 

M. E. TrParEhffl, Fallpjn Nt Tiulu. 

CENTRAL lIlHsnnri farina: Mhd for II M nf "(10 farms In Cat- 
Ijiwar Couniy. Alo, , willl full description iind Pfloe for each; 111 
Mi(iBOiiirt*fl Ires! grain nhd hlue-croafl county. KflOhtK * Palmer, 

Fulton, Mo. 

TEXAS "i,Xn D in— Fndt or truck rarniB. nny *Eeo; easy terms; free 

IttcfOturp. A. J. Harris, New TMtadglph ls, Ofllo. 

"rest twnlloTt In Ter-IR Fnr smnll factories la Brl-ifieport. Ilir 
4 snmkefltftph nml dinner tnu-kfl tuwn;" Lhiilutaol water, c-heup and 
prnul fuel mined right rwre, tom yailroitils. plenty nf Lilio-r. Liberal 

t rca tmcnC. A rid ream B na rrl of Tr.ii dr, Rri ipeport . T,^im. 

f’ClRTUNES are being made In the f union* .Sanford Petery lielta. 
A rrq.ueat will bring yon viilimhlf information,. Howard- Packard 
J,and Co., SRirfonl, fia- 



&USINESS CARDS 



MECHANICAL IN VESTMENT SECVRITIIJS my spt^laHj, Tm 
years pbctil'tl eiperienrc urn Jl«tl* ideal Engineer, quullllea mo 
tu Judge tlieso Jiivtatment! lo your ftilratihiKe- Writ® for Hat. 
C, II. lielsea, Joumitl Building. Boston, Muss, 

KVE'RY ENfilNE works tulifr *vjwn parked with "'Bureltn Paelt' 
ina." Your dealer will furnish H- 



BLACMSM1THS 



1400 TJ TUACKBUrmB arc W,vrce anil hut few learning ths 
trade. Ami (tie amliii cuirtcs J3n*t of all profesaiemp or trade*- 
The smith musi tiuikc the tuols first far nil. Be ft ITastef Moehftnlc 
and expert filed worker by tiling Toy J s Treatise On new steels oi- 
plaliuiijf how EO work them. With my methods and welding com- 
lioi.: mis every 1 1 eat will he a POttd weld. Also seventy- five modern. 
®n?y vvpya (O An Jmrd jnhs. Ala,, IWU'«Jlor*3 tool -tempering chart 9, 
Chart A ciplflllls Biniejillng ajid hArdenlhgr Clsnrt B ciplslna 
temperlm; ail tnols to ft standard. AH Fot One Itollar. Vatbflljl® 
saEnph 1 ? fit*c. s-eini' lextny. W. M Tcj, Sidney. Ohio. 



CEMENT 



IF YOU WANT Lite bral lh formation oh eMtltiJl and concrete 
construction, subscribe fnr Concrete, leadbna cement and concrete 
inmvthly, rijimpl* 10 cents, Concrete, 135 Newberry Bldg.. 

ITtmli, Mich. 



ENTERTAINMENTS 



Tltri'OT WIO MASKS-. They curer the etlllrt liCJid and face, 
a Jhplit CLitoi.n:! non- breakable lice drawing wig, fur quick change. 
Chura rttrs, clovm, urgr.i, Indian, Chinese or devil, fl.fiti each. 
Bridget, Tramp, Bantu Clans nr jaw. tl,liO tfiteh, Variety Of ur- 
diuarV wigx at 5hc each, sill pusipBid. Everything in make up 
lupptka. Ev. Liigg, I '.Hi Tttalciier Place, Decatur, Ilk 



FLAYS, VAt J |)tiVILkK SkCteh-ca. Monolog*, ICP, DJaloEiiea, 

SpeaVera. Minnri'l MaliTlal, Jokes, Retilntinns, Tableaus;, [Irllli. 
Musical Tim's, Entcrtslimiculp,. Mat® Up Omul*. Largo CllAlfig 
free. T. S. Denltwro. Tiihllahcr,, li r pt, n, niia jp. 

LAUNCH A HO STEAMBOAT MACHINERY 



-SAFE AND’ BURE, therefore NOT gaantlne. FrfObOfulcal and 
long-lived, th etch ir f ST LAM- Nothing cmnp3iC,itad or uncartaln. 
Bn 111 le order meat candltions. Catalogue free. Marine In>Q 
tVorkft, N. HdlIsLoJ Station, t ilicaco. 



LUBRICANTS 



Ll.'BlllCANTS, 4ifthesCo& r grapblti! and mica can dies for Inuflfl 
pulleys mid shaftings ; no drip; rm illrl ; eL^inotnlCLLi. KWilin Ltih- 
rlcator Cl*., E. L-iikr 3t., tiilenEu. 



MUSIC 



Uuc SHEET MUSIC UT. Mrrry tVLdow Waltz, Toreador, Rnagrr, 
r. . I iu s , Atll-1 lured. Calvary, Lngt Chord. Jcm-uilem. *nct l.GOti 
olhcr? ti.-n etuis each. Catalogue free. Nation *\ Mimic £idporMm T 
Merh. Dept,, Albany, N, Y, 



FOR THE HOME 



IKlMESTIf 1 SCIENCE, CutreppOlldciu-F cOurtck Handbook Irer. 
American Srhonl Houie EcoinimleB. Englewood, Chleftgn. 



RARE COINS AND STAMPS 



STAMPS — inn foreign, io erahi 4b U. S., ID cents; 2 Tasmania 
plciures, 4 cento, E'. L- Toupal Co., 1410 LnWe Ave., Clilcago 

Bplgh l a, Ill, ^ 

I B1TY STAMPS— COIN BOOK. 1 5 eeuEo. P. Widilfer^ IOl 
Fort riearbora Bldg., ChEcag4>. 



RAZOR SHARPENING 



LOOK [ SAFETY RAZOR BLADES, Ic, Dpn‘t throw them away, 
Have your dull blades re-shorpeued at Hits small Scud 3 

btarlCFIi with 1 1 L* lu silver, Try it. ShnrPcdge, New Uavcn. Cmin, 



TELEGRAPHY 



TELEGRAPHY TAUGHT thoroughly »nrt tuilrfcly. Superior 
melhiids, Alan "IVlrelfua" pr^ltlouB guflranlwd, Catalug free. 
WrLUi torkiy, Maatern School nf Te jegnip hy. Bojt !Ifl, I^ebanon . P;^ 

LEARN TELEOItAPHT. PoHlCloriB siiiiniEili'fd our telcgniLili 
graduates. Celalog free, Nnrllswestern Telegraph School, Eau 
Claire, WH. 

T.igAit^r WIRELESS TELEGRAPHY. Railway nnd Commercial 
Tclegi upliy, (uncial 1 raining ■ arl i oolr fu:- ever severity Iciidtug rall- 
mad*. AuthorimI I n Hilt sites of the Wireless COdiiulii ics. Main 
Line and WhctaH- jUallohS Sn all mir schnols. Ptwltlnnn aFMired 
gr.HlnjLtCs under SEFH> Guaranty Bond. CaLilmttlt? free. National 
Telegrd|!h Instittile. Ctnclnnatl. o., Philadelphia, FA., Memphis, 
TVmn.. Ilsvenpnrti Inwa, Ccdutnh] n ■ S. f'.. FnrtliLn[l,_-Ore. 

TELEGRAPHY taught tdrlcklr. It. It. wire in school. Living 
erpenbL-s earned. Gr*duatca asFlsIcd. CorrMpnn dence cuune if dc- 
sired, Palalngilfr Itn, E lodge 'ft rnstllutc or Ttlejftftphy, 4flth St,, 
Vj,] pan Dn. Jnd. EstiLbltahed 1 8-FA . 



TYPEWRITERS 



J WANT to correspond with btrsor.s who are fthcui in buy 4 
high -pra lie lynf writer, and object to paying the high rrlceH gen- 
e rally unk^rl hy TULUJufiu rurer* and dealers. Aliy inako on r«p- 
proval. A. E. AlchlMm, 413T W«l Slftt Hr., fldcajm. 

AN ABSOLUTELY NEW TYPEWBITEU for salt nt wholeiale 
rrli'e jUfll from factory. Mtlflt be wild for cash In cli-.se ftccount. 
B,ink reforeiiCCS. E'er turtloulan aridress .1. L- Farruga. Brhtge- 
port, Conn. _ 

TYPEWRITERS— Every kind on the marltrt, wrllc today for 
tiest bavgalh you ever secured. -SliRipeti anywhere on apprtyal. 
tfi.no ifp. FLflc Eier Typewriter Cu . 'J j iT N- 4rh Si., g4t. IjmJs, Mu 

Beal bargain* in typewriter*. Write. Robert O. RubeL JAnila- 
tlllfl, Ky. 

OLIVER VISl |t[,B TYPEWRITER BARGAIN, FiPC condition : 
dots EBwliHil writing, will ftfl! cheap and ah[p m 3d days Free 
Trtal. ciiftft. Hlckari, Route 14. Hnseflale. KaliMA 

TY V K\V l ! ITER R A I1GAI NS. C;ilSgrephj’ J-R : llammonrtB, tlO; 
Itljcfcen Bderfcrs, 812; KemlnglonB,, |ir. up; Smith -Prenderg SIS Ufl. 
AIL makes Vi. Id urlW, (kE Jllnatrsited catalogue ond lmrgitln 
1 hu . BillniiMoEit Typewrit if EiKchange, 317 Hennepin Ave., Minna- 
fthPlD. Minn, 
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PRINTING 



1,0(111 GOOD WHJTE ENVELOPES primed for 11-75. 3txx 
ptot-k. Sejid cash, llinu'iMrii Card i 'Tinting Co., Louisiana. Mo. 

UI1U11 miNTINO (’HEAP — MOli food while envelopes 
51,58: i,qoo good (joaicf JeUertK'Hiis, tS.Od: 1 , d lM> statements. $1.5a, 
Larnsr quantities cheaper, Aitliur 11. KfiULE, ■HO CHealnut SA-, 
MlKviuhte. Wis. 

5 flu GUMMED STH'KKRH. Kri. pThitedl to Older, and sent iMJbl- 
pnhl fur 25i‘, A, A. Kraus, il~ X. ChcalhLH St., Milwaukee. Whr. 

180 EITrtlN'EHSi CARDS, (18c: 2D0, "Ec; 1,000, $2,20. Postpaid. 
Samples. for sramp. IfLuielsuti Curd I l rtEstl 1 iiSE Cn,, 1001 Gt-urglA Mi-. 
Louisiana, Mo, 

100 NOTE DEAPft, U\tt EhvdiUKd sud P50 Curds lincly printed 
on auud sti itiH ; and (wnt postpaid far $1.(10. Hubert J, Hijas, 
fiJ8 Front EJC, New York. __ 

AU1H1KSS all ioducs embo-st-d eniWtPW, 100 printed 

anrl n]Jiiied r I1.2&. P helps. (‘rinler, GlBvtBiillr, N. Y. 



ALWAYS USE PRINTED STATIONERY when you write bus!- 
letter. We will fur nisi i l.Odtf GBYelnpH and 1,000 note 
sltfPlA for 52-ifO- Other work low. Scud for treo samples and 
price H«!, i.o’jJa Fink & l«<r>u *■. Printers. 5th and C (walnut. 
PliiladelpltlJi. (We nsake li Specialty of nLir-nf -tO*i h ftrdm.) 



WIRELESS 



WS KCLEsS EXPERIMENTERS ATTEST I ON I if you oute to 
*jue money on all Hie gu<Hl4 yma liu? send one cent stamp for 
cSrcttiisr- Wolff. -tH (larded HL, Itrookiyn . X. Y. 

Uta XQT L'SE A troublesome buttery iod pritentla meter with 
j 3 ‘,ijJ hi, I hare a few of the ttrtpsl. jut-kiilcd uolistji with diagrams, 
and L’UJiipiete IrotrucAioils feir $L,t)0. Thin is. your th&iux, G, VV'« 
Allen, 014 JaolWMi fit., Syracuse, K. Y, 



MECHANICAL ENti IN fc £R5 



llEi HAMtAL PROBLEMS SOLVED, Ideas rjeyrjujttd to tlifeSr 
t'OrrCei ttwefru Iikrtl Of pateulatlc form. Uiuwoewaful pat cult and 
unprofitable machlMIY re -ties Jaiicd ahd improved. Spccijiidoa; 
vii-rin.ruma Riven Gems; Anroui-itic Machinery; reducim; Mu uilI.ua tu- 
j 1!r ,- U¥ |- InrreaBina factory output; Keoti muleal Power Plants; Me- 
,-hauieul KijLL3pTiSi-3.il; Machine neslErdng. drafting spwlJfc.nluns. 
Climates and advice. EnetneerlDK Dept,, iinliwrlal Nesra Bureau,. 
Trllica, N. Y. 



HYDE'S TELE PH CNF, TROUBLES and how to flml them, ami 
manual of eiuU units, cem bl ncd ltfQU edition. Price 25o copy. A<J- 
d re^. H y. io & Co.. ]S :t toh R i., Mllwa^ tou Wlij, 

MONEY MAKING IDEAS, tolls ftm tw«r to lncnuiae your Income; 
how tp n i tl a eiillII-oi dgr bu^i.Li-i'fis; him EO 3CJ1 hJld liifilte fCUT JjWft 
iocds; wliert* to gel eLLpplJe.v; Iieiw to idvertl*e tight, Full i>r 
[Hussey makinp wchtnKraF p’-iti'llr-nl plenA n;iit lornusltt.^. 2fi-c it ytat-. 
:l Eiiorithft mi t rls. E . Htc. Seleoe'Jc nc, A. A. KroUS, (15 fj, CljestUUt 
Rt. . Milwaukee. WIs. 



LIQU1 H SLATE, u mAkes old roofs new, s paint: mlr It yonr- 
tfelf, at 12c per vilLIhis ; lustftal fat maHJ litirpOSCp; r^ tlpt Sl-OU, 
M. E. Howe, AeEleUoro, Milsle. 

BKAITTIFTL HAThY CENTER PTFCE, Lltcst style, collar and 
ctrfT ael, clover dAfly. Jewel case :iln! bEHurtty ornatiicnl ; 2;"'0 vaiu^ 
fur U-i‘; E’Hi^lpn ji.i . .Ha rru' ja Art KscFLa oEC, r > lu) eni.iHvtlH i , l 3 s, 

JUST THINK | Our practlc*l r J2.0U arlf-filltnj fo.u.!itA]u pen with 
Bifrty clasp, for only (UHL nud besides lo introdsice, «e wml you 
Ffi’fl a HL.liO iirid proof, brill La ut. BraZilluo DiaKiunil KUff pin. 
Its-p or atinl. with fatalnarse. Semi 1^. (>, urdL'f or bill to Wayuido 
Novell y i'll-. Lcjit. H, 10 Arpylc ^1., HeereTt, 

TOHACTO HA KIT GUBED or no eoet— Humlos, home irost- 
ntenl, M-Kii MumLfaclsirinjt flumnany. WtchiL*. Kjuisu.t. 



l[lAIH WORK collqctlnK ivauica, uddreEsea and nlhcr infnnrifltlnn. 
Some Enuhc !inu monthly, instruct ire hor.klct lor stamp. Informa- 
tion System., U. Marled h, (HilOr 



DON'T liEGHAIiGE <»Jd dry baltcrlea. K.ava them. Wgrt h l^h- 
eacls. N r cw use. Demand [EJiUnifted, lTjstnici(oiifl 200- ltfiljiu hop 's 

Khc’trk: wimp, JR-H (le freeb. Mioh. 



ELECTfKi? INKQLBS; Dlgfh Grs.lc; tl.OD per pmlr; Yon know 
tEselr snerits; Warm A i 'cfiJilortahle feet CK.'ARAXTKkD nil ajriSvr; 
-tSilTO hIj^o wautccE : Mctj's ‘\s ladles' ; fitrawn Mfjt. (‘ ., HciyLotE. Ohio. 



HAVE SOME KUX TODAY ; ibo 3 fit Sjuit never fulls, verr latest 
[itLVcUy ii CF33ts: n>lj vlHllJi'ig cardii name only 2-5 cent a; 25 rye urn 
card BElvdopos 25 Ccdts. All pri^tpaid, Stud sSiEups for Sdiupleai, 
T. Attbur. AeLa Ml , (Zblcann. Ill, 



HDIJI ON' Erf It, when you get It, ot ytrhr friends will steal Ii; 
e eh ryJ iLhly Jjki-ft iliJji rtC'-v -iSvli: «r;irf pin; s-nsall ibiifiier wltti 
(fen ml ho pcurl Smrtdli-. Henri 25c aileer, U, Z et t crsi nfEn . 1“1 

rtabnick HL, Hartford, r'nnn 



HOHH INf’hMK} — The means ut crenllnp a. Home Income In h 
new arid prfLctlcql wiSJ and b:-uK of Red Dor RusltUi^ Plans hi? 
li. 14c own master— no boss can tire yon, East*™ Trading Ctim, 
pHlEJ. lliltiiLuti, New Haven, femn. 



MtSCELt-AWFOCS 



CHiiAit SflAl'KD PIPES., X Kay'^, Mlcro&coplc Watfltl iiisf-rEni;, 
10 cL-uth 1 ’lscJi. ifeoals XocclSy Go.^ 5015 itli Ate,* Brooklyn, N, k- 



VFCHAtlCS SOA1 1 , m^ko your OVfP ; icuftteiriaE can be buLtSlil at 
Jirottry Store ana mixed Hi 5 minutes; ireqnirea no belling; 
hundred* of pleaMd merbaniefc Sond lf>i: today and gel fonuulu. 
riwtp Formula- Cfl.* 287 Xla gara Hu, Buff alo. X. I. __ 

ENVIILOPRS ADDREBSIJD from hcur UElcircularLHd letters fnjju 
a’l fjVtr the United Statit. Meslifft fuuL Callidk; *•>.(« per l.UtHf. 
Heductlch in price wisen circulorlEed iLsta arc Live ipi a 

ifjal. WTIanU AddrWWiog t'o., Vt'ynmiuK ,SL_. M_- Ldui?. ,VlA._ 

DON r T LOOSE T'LUr slick pin, Bend Iftc JiU'i-f Efnr heivy (U'.d 
Plotcd guard. C. H. Artnes .writ, CO.. Kansas City. Mo. 

XEAHLT 4,000 FORMtJI*A!f and m*}* iiLcFelS in J«' 
rfoLti Lioum.l volume, irnly 4ilc preijuid. worttE SS.tiu. SaHefaetlon 
tUiranlocd. C'JOl* T. g duURX, Bta^gg, Neb. 

SEE WHAT 1 say uudet "TyjmffrHcrg-" AUihi»n- 



I'lUUTECT YOUR LUG A L HJUJUT&--Ou OjC payment of Jl. 1 '" 

c.iLly you can secum ir'.na a competent lawyer M, wTJltti] 

,■3 any legal que(tRMl. Aihlresa, J- Litwin Keyca, Uoa Srjiila. 

Waah, — 

BRAZING CAST IRON FORMULA, Full Instr^tiorw. Mrarig 
AulM (,'jiimlera. AlnnUium CjE-HIelks. Hitf nuincy, ft .00 with 

taniple Job. M C Lord, M, E- hali de, t al. 

^ DRAWINGS TUAlTNGs, BLUE PH I NTH MADE tnrn. ^keu-ncH, 
doBCflptians, viits fur caisloBucs, t\c.- Best jpa'5al.ble work, Rea.Mjn- 

ohlc prlcPB. Ittl ma StmElos, Springfield, Olili- 

vTVF {'LNTS A POUNH, - chuleaale Cereal t'OtTf-c, easily pre- 
pared by every family. In utir Ideal ity. Beclpe, $ L.B0. Casamdra 

Gta^ sale, ii l f Qion ^‘tn ^oEC, r*L ... 

Tkipci LHSin’ nbd dart ferrets. Catalog tree. ^ J- D3Enlck, 

REichei ner. Ohio. — — 

_ A pOAVEItFUL MEMORY may be aeqniied quiskly. 1 in erea 9«1 
my awn tenfold- My Iw.H. cnntatnn ;l Li known of rt- 

rnemberitL£ |:mCi«H, madern, seleutlRc, wdrertlsetl, rttl. 5te pwl- 
S will? i>Hnh-ict nf f«t»ralhit. F.11WIN, Boi :lSil, PhiliKlelpWa, 

Pa : — — — 

■1‘UjO FUR RETS, gome trained, tonally medium ■ peI ^Ii rge ^ H 



They hustle rid* anti rabhila. Price* *3id b<Kik tmilk-d free. X. 
Knapp, Rochester. O, u 



SVAV DR AXO 1'IAXO, 12 M, P. AutoinohllO engine- Want 
Screw -CEtUlmr lathe. jiintoTCyrle. tljSM 1 !? Fortier, hi. Anno, JlItnctEs. 

LET ME MAKE yc^r dfuwb g^ Dftfligita, tracingn. blueprint*!, 
etr, L, A. Matthews, B. Olive, Lui AJOgeles^^Califi 

YANKEE ADDER- — A practical dcrlrc foF aclEllDK snd H-ubtrsct- 
Iesr. dues the n-f?rk of fioc machine: se^fR pwt-pald for Hu-, Our 
wonderful Whin- Top can Lih SL-tit 4U ft. aOrVUsS the Hour or p.?i mo- 
ment, ah 1 1 (lid rncire you whip It the faster il spiffs. Sro.| fur JSdo. 
Both Top tLbui Adder 25^-. Hut look: A genuisso 17 -JCweI, Sdiuslrd, 
Wftlihatn Watch, in a fiUO goltt-ftHetl. Piigrsved 2 li yr. cj.ho. emty 
1 1C, 115; rcjnrLir price ¥17.50. Get hu*? *iu| write. C:j i-nlo^ue mailed 
fo-r 3c, frown .Jewelry A Novelty Co., VYatcrtpwn, N. Y. 



( '(lllllESFON DKKOil HOI.ICJTED with readers tif “'Popular lile- 
cti su les ' capalde nf f u f rds Edttfff nLHnuscrfpl In Hit- rough for nic- 
r'haril3-;i|] bodies- We publish nn royally or buy outright. AhJ-thing 
mw-bai iJoal eLutsIderLHi. Address I— The fHiarleR, V. Thompson Co. 
ChJCagfl, 



SJPAItK mlT,S, tt El kirsd^, at] ptiros. Platlnun:, 
Hcmpl^l, 4C5 E?t. Clair Avt,, S. E, Clevclanti, tb 



^park Coil 



HOLS; Dlftl.H ; 41 ET HI^Y RV-fUliigs after fei-linol; evciY lady 
waiita nnc: tvsii* y^u 25c, brings f2-i!5 suite, or money harli. iLiin- 
N-l Fjg. Co., Xelljth. Ncl.s, 



AWAKE TO OPPORTUN’In', Hotter your cortdltlonii. IL? in- 
SSrniist correctly, flet In hntr-ii with NEW llelda of bpiwrlimfllre. 
The llOlneiHeker. Investor, RpmjlatOr, Opportunity Hooker aheuM 
have a Copy of BLillellu 16. Prtoa ¥1.00. Fjv^s from Jtoinbaat Al\v? 
with Oppt33-£trnEly facta. Address, ConHnental Divide Induitrlitl (fe 
dpeculative Information UurisiFLL. Columblttt, Rn-Jlt. C&UtUy. Cut- 
nr?nlo. 



MILL HE SURPRISED h w t'asllv' yon eau make? ¥25 t>h 
per Vtrck al home. You employ Othei-K. Rend * v in .stamp* for imp; - 
njro jul 1 1 so, rSjfij E.iT ?. -\ |, I '.h rr.-iEUi . Rrbtgcpurl, Conn. 



SIKfilj— -Hie la teat .-jjut lbois! Interesting of l^iErrl garner Kil- 
joytil by yming nnrl uld. By mail :iT. cents. H. B. TrUml, RoCbie, 
5Y Jf. 



HAIR t. ROHR When nur Vacuum Cap. Is used a Jew ml»Lltes 
■Lilly, Hcnf on i-iu dtl ys free trial, at nnr expense. Xm drugs it 
efeclrleltr. Wlops Tailing baD, euYeu dandmff, A portal hrln,-^ 

llluatratevl booklet. Modem YaflUulu Cap Cn r , U, 581 BarelHY 
KFnek. Den re r, Colo. 



IfOUSEKFEPERa ktjcI llio sJiver, Will ioJI Yotl how To mnme 
IncniEtatfona trAhj bath toUtta, W, fe. Morey, 4955 Fultrei St , 

riiifflsfi. 



IMRllKHi Ul, 1,1 ^E, and pen end ink drawings. H, F, 
Williams, £ I J n Mi HL. jj. X. Y. 

MACHINERY DKRltlXED, Drawings amt trar-mgsi made. H, W 
Tiit-jifL sat A rear] tail Avr.. Waukeaha, Wlw. 

NIAY XASIFia mull order Intftti Frt^ ; trl.-j 1 ml :tn w^nits, in- 
flirted in next Gsiijp wjih Jolly maea^Jne 1 yp-if, for £5c coin. 
Rtnlles Macaulne, P B31 Hou3-bnn St.. Ne^v Orleatie. La. 

MATL ORDER MEN — I^v^Scl?' lAiaucy plna are winners, gainple 
lifts. 1 gross Mia; sample dm. scarfs pins 35p, 1 cmsi*il,f 5. 

JOHNSTON CO.. X^pprr. R. I. 

PREFERRED KTOCK INVESTMENT. Lcam how tn wm dM- 
demlB. or your epare money, and commlsslcvn pn ywur spare Lltar. 
PreflKii Mteel pferSa weldeEl with hlcw-ptpe. starts ynu, Wu 

wmir. repreaentattresi ererywhere. Bend addroa for leaflet. 515 
Carthy Rfdii. , Uqytmn, OtilO. 



LOOK, Formula for preparattnu, giutreintred (n enabJe snv one 
to earn f 9.(111 to lo.tM daily- Only B5f, no pcddlluE- AdtlreM 
Thn f'arker- CODlMny. Fcrt RsdUAti, Iowa. 

MAGIC Ferui TV sJIrer for big catalnffiiE, i-T pagefi, Sldi illnalra- 
tlons. new D Loirs, illiJEJuiis. MAM HER G 5LAGIC CD., 1 H?3- Broad- 
way, New Ynrk. 
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ffn/i!' A WlEEK without 1 'iipira], particular a free, (liana Beau- 
rvutLS, Litrcrly, Alliance, OHLci. 



MAKE YDI'R OWN i 1 “tk, mirror*,. tf uflfc* t oh . silver imtl gold 
[daring. 1 1 ten r’f'j n ;i il|L wlrd i«i«LnirtLf*ri? iOe- itoanrr H uppily Co,* 
Moline. Ill 



(SUMMED Mm-lLk, s.l m. *1 W. I rmntv.’.l labels, fi.ftQft. 
CatAlDStLf furtlislicd. Standard Labe-1 i"o , 1311 Arcli -S(., Phila- 
delphia , l'a , 



WANT CIO All TtANOsy Urn imported n^r h*ru.H erlth 2 
rente rplfftK. fell .iii'[ edging, fur lEc.-?! ual'l Eh£ . mailed you for 
Ft lirn-ernt slriiticp Th i m | - ■ ■? i , TH-pt 31 -A. iFitiile and JlroHd-tf-fly, 
Albany-, \. V 



IITWTIXR DOGS Fnn SALK. Bear. lVnlf. Deer royal*. V:>* . 
f’CKUl, Kuhh’f, mil J ;;;( F 1 ■ ■ “ 1 1 1 il*. , K|pi I hj[rt, i'i't, Ain| VV;Ll|,-ti 1 F-l i |i; 

Pup. 1 * of Hill lifted d. Rmis. Ilaiabil*. I'jKeoJi*. Fmjtiry, Untile. 
^Sieep. Lind Sw L tii 1 . Semi lui SVr (ift pupc dcst-rlpcm- Uijci»]% Ulus 
iruttvl eacn lemur. Write fftr [•rlf'C list. Ml. Pfiin Kennel h. Dept. F,„ 
Rea 1 tine, peim, 

"FOli ('N'K DOLLAR " \W u Ell sell lh£ secret trade femuiia 
for Dinkltig <i k«i r Farumi; Dry i . i-j u-z flf.mtA lnyelher v, L 1 I 1 rhr- right 
to rn :■ 111 »#;!■■? lire i . 1 sell In ywir ferric rj- IS? flTtf in JftiUi' Joofil- 
tt y. Thft Progr*** Cn.. I igali "M. H Gntlipnliurc, Neb , 

JSlOrTENTRS 'if ■lilt erent wood-s, uilli luiuics of curb, 12 varie- 
ties y(ie. in icr 7ftts llijv, K. Y outur , Amanda. O. 

HAVE YOU Fitly SrUrioutp mn'Iianl'M] rrnhlemii t" solve? IT you 

Imre, lei Eli i. 1 Mflvt 1 I liL-m Fiit ynu r, i saytni- nf tunney, tiniG liiul 
Trimble. ItavelnpLru! InvcsiliOHsL tu n i-r ji-rj. d Mint eumuiereJal basis 
my apeeliitly HehiaiiiUi ltrowHstvIu, MiT-liMilrJil KtighiMT unil Ex- 
pert DMfuet, (iumtUina Elly. , Troiil it. N. J. 

YAM E I'Or.LUCffUlA' COMPLETE Gl'tDi:. ItudmlUm illI'.J rr-y-RTS 
1ft name- h | t-ri; | ^ .i ^ - 1 iiui firms wl ni dry neiiM'd, 1" eefiD Puritan 
Km it Cu„ Ht'ITjilOn ' 

IE OY AT, PLATINI J iH'l’KlT- New: ,ukI efinaplijl e, Inrlndlns fllrefi 
E Sf'ELS, metal, ftr. Y T ery rtafe'MaUle. Afttn l^nlELff rn. AsliEiLliiila 
Harlnir. f>1ijn. 

-HIhII SA \I>K R SON'S AH. n.ilftO FmrnkuLiia jliiiJ MppElmuIl^I lEijfcs" 
only jn t - 

LOOK, aejid i':ir fnr u pn'bsse of ireusituren! maaic ri.iuiu.ii 
futiier. A. K. JtEltEisjnn* 1 rs> h 1 L Si-, 8inr^mnitu. Cal. 

?'.fiO Plvlt llfti fiftld f 'I In LlSnu i 'tl'ri i i-i r |L I' m | ]"■'[ .. ti I S. Slriul. 1 - 

work. P;i rrtoulurs .ini oijlfLi, (It 1 . Ni-vc-llv Tn.. J3ra[rl«, 

Neli- 

RLl’fi PRIM'S — MlH-iEtm Furniture Jnr fHce. llEhrary. slit line rtibnl 
i.r [k;irCi-j-r. S-Tni Tnr ][?t. flen. T. Buyec. ISi^n 1 . Ute, Mn> 

l.li A K N Til MAKE MlEOiOltS. I1EL-.I UtiLltt lii" !ilr>tm>' ut l.mllC 

SI a hit* lirlHtf* Mlidili- mini Jiilii^y. KilhIc Surt»ly Pi’.. -Mirtl'iin, |]L 

THE NEW T.INi'OLN PENNY N,,y e ]iy roeki-1 Piece and rtiiinn. 
Ere-rylifiilv trail ts It Pr^lpidd 1 in-. \aenl3 terms The Enterprlw 
ret., Oopr. A, ^ Milf'.ci Blr]#.. Penriii III. 



THREE THOUSAND KOUMTT.AS. >1y a0S-p.ise r Jumns nF 
repjjivs 41 lid | r^.ia ^eiYri^-, fttnlli 1 mh ii-id . 4inly ifti riri'jirjIiL. W* M'S la dnl- 

liLr : . Sjn lisLi ci inn [ana nl veil. S peril 1 Ik ! urn 1 - 1 =* n'E I ivill 

Imdurte -i m- pulisi'ripliioi Cn Sltel mi i [(ml fHneat, Wiley S5;«ii- 

lUtshil. Detit. Ml Yusllujiti. Midi. 



MONEY: DOLLARS:! soft vrayn ,J i tarn Etic f omtim. h ‘ 

Want in. it L nm :i Iiflf of llunii? Send only A', AY r j|i‘y V-a km W* m. 
VjHHila tH i . Midi. 



NORTH POIjE PUZ'/LEI Find P'd-:' yom^lf. Srlentmc. 

PnatTiaJil. HU- ullrpr. T. F. AiLjiqis Co., &2ti Hrt. ■Id L hi Avi'.. i'll Ira no, 
FREE our ncu bonk of MagLo. y, MIS SNiie St . f’SilcJufn, 



!?m USEFUL TJJ 1 NOS 25c. WcTToue nttals Uhmii, Adiirers Sentui 
VFf(, rn,. Valley FalD. It. J 



KE YOlTl otvN fniSS — M.^fce fi daHy ilt'verir.j; mirrors. .Yfiy’ 
j nt 1 cilti tin iiji" work iti 1 m mh: in mi. m- Time, whi* rn? tin frye 

Rn->Ue1 (vlslchi rsplmirt* evri-yi i-. E iljl give- sui-ri-'p-lni phna of 

wrallnn. O, F. Iti'ilrnmid, I t 3 -fpr . :m(t, TTn^TOEk, M.ifs. 



" M A N IT A f'TT'H E PHY RATTKHlES. great clvmfliu!. large uroffU. 
Insfrucllaiia ‘f wry f-lltlplr ftOlvnEPIK- XirCK:?^ fur i.iL', Huwurfi 
l,Tnaln?i‘, Ha Hi. ALiine. 

h^NT INTELLIGENT PERSON tEi a > eurm iJ gOfttl luranta cor- 
rflapOtnj Injz fur t lie ricufSliutieft- No llilcrfcrunfl! w H ti oltscr wuA. 
Aniprlrou News INtllCci 3 n g SyntMii. CLiKHOil, Pji. 



MIDGET KNURLED HAY OLE Hcretvdrirer. n HurApt nec^-siEy 

Hi (tEttn. Src l|]«?iWiiili)Ji i -< pnptilnr YI ■: ■ ii-jr.s< • ujf ((cipher 

EterlioE Noreliy ('0.. FlalnBe-ld. N. T. 



ATTENTION: Ciimplite InstrUrHona for iiuiklng ll^Kiir EhAtpeiO 

ILLS PftSie, £'» rems. Sella reailily. Ijiipe profits. .Slcrllntf 
Norm sr Cm. rtalri^eLi, N. .1. 



MAKE YflUH OWN r'l "J'S by \ * -L I 'l'mtLsfyy, Fornmla wltlj 
insln it’ll nils. SIh 1 , J. \Y, CflDmSH. 217 Forest . Kami as City, Kan. 



S-EXP 2i( PKN'iV, Gel your njruike In our rUrecloty pr-rma- 
Etenlly uml get ruotl frottl Till Imiris uf Hit world. The RoCSiiw 
Stmrl^ IJV 3 n Fiillun H., Ctiicago. in 



-POWER 1 " POCKET GYMNAAECM (tevclop* chest, lungs, 
tljroat; hsall!) ItUUder; esrr[«l in pocket. HaM any whore: rcgi*ir(^ 
il«Tcltirn»nt; LttmJi'Tfrji in^trimieut. PoiilsjiiCHl .'Inc (silver i . Safin- 
r.icILoU Tir huiEiey refunded. Driier now, Meril KJilest Un. r tins 
3”. PlillndelOlif-l, 



KCI^SiYRS AND PArtTE and tl-Dfi oapjtal. will mate you 
$3(1. nil weekly, anywhe-re. Complete plan, only 2l>c. Kat!*factlu(i 
guaranteed ChaS- T- Si-hantE, Beatrlc:®. .Ysti 



ROOKit, every kind, dlrl cheap, Schauta, lleittrlco. NcIk 

MAGNETISM WINS EVERY TIME. No difference wUat ymi 
want, Cry H. Worlli more to yuu tbrin all eDe hesj-fies, in- 
U’ real i ri p hook, t(J(\ Free for jiiidrefir-ea <if fuur Ijunk-IrhTtr*. 

Sclenco IuAtltulP. Morse. Corner Clark Ki. t Chttdigo 



I , EI13 1 i: , rrAL LIFE POKftlBLE: sen.l tl III fro [irKTelo.ua Svrer 

■■f Nature. A’ltntlilc noil -.tprJnir cd pet pel lift] youth f i tta ri III otit 
win |ji roi-re th;sn .ill nllior in'i.snrrs ■ T inhtnOHl ParilfteJurs griici.4- 
Culture Kooiely, ICslos Ate,, H ■ ■•girts Park. Hi, 



"ONLY THIRTY" CENTS-" PlLte prints, with 1 n d ntCi Inna tiftw 
to uiake, nf Alt^niafln « C^vunir Etertitier, Stnrii^ HaUery imd 
Feilurliy luitlnator. LimHetJ muutwr or chene print* at rhl* 
flaUre. bd ml re Today, Drawings -Hid ir.ii'Snu- rim do rrtJlil rough 
aketi-i-ics Jnlm Farinvorth, He&pcier. Oiilariii. fa a. 



SELLS ITSELF after LUiU suit. ONE DOLLjLR gt*r-: ynu Ir.niL* 
Barrel uf rt'ol rnnimcrclal vuLiio iiiliHl I ■ □ =■ neyer Lieois 
public before. Feed in Iiduspe, oftloes- and oiiirrchi't all Hie 1 1tiLr 
Splendid FL-llt-r yleldLiig large prollls. Wend tt.-iar ami nr il r,- 
Ln I lie fluid, Dolus Kantwo-rth, lirspipler, Ontatin, Uou. 



7AVO VALUABLE FOB^rULAS. isimplc nr..cef.H for stildei-Lug 
gin fa and welding lead, IT Ice 15 rt.q. each. Joint Fornwoftk* 

Hcsr-eJ Pi". Ontario* Can. 



SEND TEN UK NTH Ii-r park of hUigH. IruKiry, latest (Ichlsu. JM.i'k*'' 
JCi’iaf friends Mii nk ynu rurry i I up roll nf numfy ftmiton Pro.q . 
Humiltuu, Cun. 

aWJsoDY can y|.\KE good rt: , R* wnh my sicntjLe '/!■>.• 

l.ti.-Il 1 iip iiuh+hs: tn b-c, El : ^leejme-na ariil pn rlicuLtr^ fer ^itm|i. 

T. M Hoy. tkjjs AT, WJlMlfSllI, hid. 



HOW TO CLEAN * I OTHEH -Naphtha, Ktatm or D-v Full 
did ,i Hi. I'ii jears s’JCiHirlfUrL*. J’i h.T. sue. F- W. J'iilU^otJ, Lvlti'U. 
Wutb, 



(TIM IT.DSIA lh>! HultsE 111 ills Tnr |0 it^si ; Kont [hiatp.iiii tiny- 

ivlii'fL 1 by ns - slu'd tlOx:-. Sll i-C’iila; pit-je t2y!il( dl eent.-:, Lsr-lci 
now, .Hi;iL|i|.r.-. will ilu. lI.iw.fS Fit ml b'rtiiil Cu., i uJdnvntct. AlicEi 



START A MIIUIOR I'ACTORY En your town; rr,i vm -1 . or du 
[ he work in ymir Ih-clio Tim l hulIli front $V <" -r-.T dii!l> SUW; 
10 l: hrLiikii l.moklel ; I.Voiif I' ri'L’i I’rut'iiL-ul Ml-MuhIhl Simple, yei 
i ■ iaiL-| iji' i i l Cilia rn (steed l((hi rnetinoi 1 -’ ji 5 1 -n lriipn^slble ; TJ!ER,K‘S 

MONEY IN IT: Hl.irt Ntrn llirltlmn-r's Mirrm Solionl. l-Tmn-u-- 
fLlle, Bid. 



DEISTS COLLECTED .-LnywliLTf, FJiIellty Credit Cf>.. VV^i‘ 
In Eton, It. c. 



SHAVE WITH PLEASURE— N I, o udi gEve Sic Mmnl.A 
Easo- 1 . Cleon SlL.Vi.niK, I'n-. ,F. II. MeKIRIp*. fW2d. JLirriqbiLii;, Fa. 

ANY FORMULA cn’ recc-apl fcui want., 2-1 c c-hIll. I.. N T .- 1 1 - 

Hiocra, U5B S, I litre HI,, J,nr, Asuiflea. Cm I 



POEMS, w ill i or wllhoLit mi i si c-. wLirtlfd for | blieiitlUii. Dm ii In - 
ion, bull W. Usth, Noy; YhitIc 



FKRRETS, I’OLLIPH, Rum-il llurks, Rr-uviL Lp-gLinrns, Toni oust 
Gffsy. Nfluftri"*, (irr-io I ’ill Fc'jin. 



(UiriFcS nil lUe Mail Rl^Hh'mm, iftedliine. ru it riiifa during, oil- 
C’.riliier. SchetntSj ele. ; 20 p, CKtalua fi-pc-. Puritan 1-. jSimk i n. 
Ilufffllo. 



MOITTH* Organ InBiiucli-n Id pa pus. eSjdd tunes, anil aun^ 
IkhjSi, ten tenia, Pur It an Hook l o.. Hi.lTnln. 

I MAKE DRAWINGS. Traelugfl. Biueprlnta, ele. Il, T:Lvu.Jn r 
WalurvSieL, N. Y. 



DRY" ItATIHRIRS RES I AVI. I » chunply. lust lung : ?g now, rnr- 
».’T suieidHif lltrlfu’d. ScikI £be fur jiiylrnrtMirisi. Falrranni dvle 
pb Hide i L u_, LelKlitons Ue-nuTS, N. H, 



PRfJMOTORS aliPtild wrlle uie fur gncifl buainfan (irapnalimns. 
Otrf’i I KllLmnii. IV4len1 Lavyer, ilevelaml Ohln 



JTOW I* jid u licfctPBTapli Uml will miike 15ft t?u plp-a in hi y.lr,- 
ii-e_HL lelter slge. ti.'ift. IVrHf for elieul.ir. Ileyer .1 iuplituilnr 
31 [jft JialEii SI.. < T hic4Lgil. 



THE tnnsKt Ijsftiitlful, reliable, and ebenpest pemiut Tender mi 
lh« Mtiirktl Sm«i fur elreular. nimples UPiupary, 215 HrGiil 
Blilg,. WnahltigCsm, D. C. 



MOTION FICTURE YlACHINES, Film Views. Hafir Lantems, 
^Plrie.c •*■1 Blniltar W»rtdere Fur 8aie- Uaiuligue Free. We r*Du 
Huy Slagle Machines. Films, SlideiJ, ete. Harhach (Jfc Co. , FJ[- 
brrl SEriNt, rTilliLftelpIdq, Pu, 

H ItGTH ER— A Cfiflentally hq.Te discovered root that will dire 
tmbiftcro habit. Gladly send hartlfulim. F. SluhEK. Mulutwk, Fla 

"THE AD WRITE It S'* AMklSTA-NT"— Bn*>k tf J 5 ft pbraaeft, 
h (M 4l H ntB. klULftPH J4 jHb. iutfrciUnr openlna chapteri. pitch Jllusf ra te4 
nirii epproprlblft rut, mailed, 2ft «nt*. i'lms firipplied. F. ,S. 
AJiei, j ::7 Drexel Elilg., Ihiil.nrlelpblj'i. 



VVATClT FOB FOR MECHANICS, Leather slffip with a him 
Botld uIckelDld cmblcfii nf yui.ir Irnde altachciL Emblem |s a mini- 
ature tnol, and may be u&p-d as a plialrt ch&rm. Pllne. iNhts. 
postpaid. Agents wruntcri In evtry factory. Aitk fnr raitrftir, 
N ntlonjl Relll rig C & .. Allrfdevni. Ti. 
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Biggest 




Little Books 
in the World 



No books in existence contain in so small space as much 
knowledge about the trades and professions of which they treat as 
do the I. C. S, Handbooks, They are little giant encyclopedias of practi- 
cal knowledge-giving data and information that is needed in every-day work 
and that is hard to find in ordinary books. As they have been written by 
the best authorities in the country they are consulting experts of the highest 
rank for foremen, superintendents, managers, and executives. As they are 
compiled from the Courses of the International Correspondence Schools, of 
Scranton, Pa*, everywhere famous as the most powerful force in the world 
for the promotion of ambitious men, their value to employes in subordinate 
positions may be quickly realized* They are an indispensable help to quicker 
and better work that will command advancement. They are printed on a 
high-grade book paper in clear type, are durably and handsomely bound in 
cloth with gilt titles and tops; contain on an average of 364 pages and 175 
illustrations and are regularly sold for $1.25 each* 



SPECIAL OFFER, — 
To better introduce the 
value of I. C. S. Textbooks 
and I* C* S. Training we 
will sell these books for a 
limited time to 
those sending us 
this coupon and 
for each book 



****«»*## 



50c 



International Textbook Company 

Box 872 P, SCRANTON. PA. 



I enclose $, 



— for which please send me the books 

before which I have marked X* 

_Tet. and Tel, Handbook Building Trades Handbook 

Plumbers sod Fitters 1 Handbook Business Handbook 

— Mechanics' Handbook Mariners' Handbook 

Electrical Engiaoer’s Handbook 

Name _____ 



* St. & No. 

City - State 



PJeiUrt Iff rtl intt Prtn u lii r- T fnvihn h. i'y»« 






3 % 
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WELL T> RILLING MACHINERY. Modern in every particmlar. 
EErec1i*i*. durable. convenient. AbRdlulcly uilLiiualed, Loamla 
MlifHiic Works, Holt K . TLdtn, Ohio. 

CIGAIL HANDS- 1 Itflptirted direct fr^tti Europe; entirely different 
from -Vmerk'iui bands; kinds, uEl TieHV, stunsped 'Villi rtnl ("Id, 

I»cr til Ih illy eub'r^l. Sjuiiplen, JR cent*, dr 40 runts per Iflfr (no 
dupUcatenL postpaid. Itu-l idins 1 II u nt ini r ■-! 1 >-iif ilus'ie na prnfesBloiml 
turtklTK- OriJer nnSek. NallDlitil SoUllbr <’■ • . AtlrtKnwn. Pit. 

TOO LATE TO CLASSIFY 


Safety Razor Blades 01 c 

Made Sharper than New *j2ea 

Fyclusive proteaa; no wearing down; double edge bladt's 4 
specially, >ond ore dn/er blades and 30c today and save 70c. 

HFFNFWfiF CO,, 611 Kcttiedye Biiildlnn, Chicaffu 




MOLDS AND MATERIAL F<>r nmltinK muiM.Ut. 1'rn.fltuble (JFt 
far BehUOl bays dnrrlj 7r>e U'bltrtker lV JnhTHori n-.iNee4.rHle, Irid 
■'HATTEll t'P" ennl liase bn.lL Full; uf exilement. HfltliriK. 
pi Ecli Ink. base stenlliijt Intensely InEBirslinu. S'rlre 50 Sant 

an ten liny 5.’ L|it>rn?iil **ti receipt af four cents HVnutf Hittue 
MiHhv. TMIeiln, OtrJu. 


Agents, see our new SeUing Plan |j 

MMpH Drml 1 1 oh your «;.i ] ■ -it 11 nd p rofi tg . Eai?' to «d | || 

BBtfr ^ J • " r ’-i ■irticIt'R with anr*«nLp]u-. Write for X 

ptu'tlcnlnifsaml f2, Ut) f ree offo r. 

FAIR MFG. CO, t D^l. Z7S. Racine, 


GET YOL'lt G AS .\N|r ELKPTRir FIXTURES at wholesale 
prices, And eht<? big money. O 11 L 11 Lem Up yourself nud aurc- nwt,‘ 
money— if a c;jft, C T r ^ your Inral n.na-rlttL*r of el «!l rlcijm i- pul 
lli-eili up for jnu. and sii][ snvO good money, WrbV f*ir "tn ™t;ilo( 
abects nisd jiee. Stute whetlier yun want ff.na only. Or conddniuln 
(iia mil elect rli- IHturea. Western nuiiidelier t’u», Mull Order 
Dep.i rtment . 1 "> 1 i 1 ■■“ t «■ ^i-. f'hle-ii ffu. 

CACROO— tblbw a 111 tie In the air and erp.rylmdy «lll snepse, 1 
A harm If RB ami amusinv Jolte sample I'Jc; M'c tier. 1 ertf EwLik. 
I?3> Tlmltdier Plueo, DOcntur, 111- 


LEARN TELEGRAPHY 

TELEOR AEH OPEHATOES and bfginn^iy tvanttnl fv^rywhert 1 . Sttpi<r 
tuteudent of Teli'unndl will qualify yon personally F>i LTomt* 
liisfniftSon in f«-w iiinnthiH and (uaranti-t? ti-* tench yon tuml ,-tim 
E tdCnt nad pLacvd in Opi-fnt.uF* iionJelou pnyf| ]J£ S75-S1U0 monthb" 
Complete TeJograph InHtrum#ntn and imBiilon furnish ad free 
ln.Obll Operators req uirr-d. A'ldrenfi. Tt-J^riijih Su|itririU'ifi«nt. 
4 175 H)>4i Tttnlde. CkLeoEQ, 



An Interesting Mechanical Book 

* FOR EVERY BOY 



Just the Book for the Boy Who Ukes to Make Things During His Spare Moments 

Ins tr uoli ve — Prac tical 



Contents; 



HOW TO MAKE 

Auto, froy's Rrnni Powor 
13 miR-Jurc OrnrlBr for Bicyclee 
Hurrol Bout 
Hell Ti-m 

fur Pof-nlur Jlt'i UnicJ 
Hoot- Blacking GiddfU't 
Ikimlur Alarm, Hi tuple 
Burnlur AJarm, NmvnI 

f locks, ‘-Antlriue." fftini Ma* 

teridlH 

Dnyicaa for Win | or RjKirti* 

Dunili'Bella 
E;-i i*+.' t 

Ekrtric Furnace Regulator 

Electric i 1 L ii no 

Fir*- Alana, Simple 

Fish ins Tackle, Vonr Own 

Hammock 

Hertofirnph. 

Kite-n of Mnnv Kind* 

Lead Cannon 
PjiE-cr Boat 
Pusn>r Ru I loons 
Rubber Rlaaipg 
8nilr*iiMT-bile 
Search 3 j«hr. Han]! 

Mtenm Turbine, Minatnra 
Tt>i«gra|)h Instrument und ttn^rer 
Toy Battery Alntor Lift 4 10 lb. Weight 
Trap for ItubbUn, Hats und Ml< « 
Turbine Engine 
Turbine-, Very Simple 
Tehlele, Propel II 
VcotrllcfiuiiL, Mechanical 



Mechanics 
for >bunsf 




E*iTi Tt* ncrmiti. TivTi Mum. SEjutruur.ur. 
CLIiiTtJr TWP L-.H JLK BuU. WAltill 

lUCTCLO. CaR^H, CA 1HH. OA Hi nso- 

INC LKJTi-nirt 

Ittttf Ml MM. Elt. 

' “ “ “| T!i« hireelMsi 

ktk Piun nod 
Complete 

■uni** t jw<* j- 




PRICC 25 CENTS 



HOW TO BUILD 





Cano pa. Tempornrj 
Camp* Permanent 
Rlerirlr Engine 

: l- 4'1 Boat 

Merry-Bn-R^und 
Model Ytifhl 

H-tfOct Cut Line, imitation 

vv nter Wheel 

Water Hi cycle 
Matey Motor* 

W*lf r TelosnatH- 
Wi ad ml 11, Minn I are 

Win 1 1 m 111 of U«*i or Two Pnrse-Power 

Wind Propeller 

Vl’ood-Tu rn i n ic Latino Out of nu Old Sa<*- 
lti( Mm' lit n,e 



Contents: 

Article* arid Orimtmmts T-eful. Made 
Fso-m Old Bicycle Pjitih 
K ell, RIukjhh n, hy Touching a Gn* Jel 
Burglar Alarm, Ndvi ] 

Ctnme?n» Pntrtli'al for L’Lfr. i'enti 
Cata, How tn Rid Your Turd pf 
Clock Dial. Lettering 
Oltw-k. Fae for nn Old 
Ol-HHlinc HJeilp, f'biLi r feleigtis. TVbi-.gun.il 
Slide-* and Skin 
Pry HnUorie*, henewing 
Dry Batteries Ftenti-wlnff Old 
Electric Rhi Exterminator 
Elet'trle Alarm That Ring* a Hell and 
Tina* on a Light 
Flee trie Motor, NotcI 
Electric Motor. Another 
Enamel in a u tlltvcJo Frame 
Gipdlghl, To I.il-Iu Without Miit'-hin 
How to Seo Tbrouffli Your Haul 
Jug Fishing 

Ornamental Iron Work, How to lhi 
Ornamental Mo till Guards fiir ()[*en Flre- 
plnTOS 

Ph<' roKrji|diiuK Prom a Fa fit i t*- Balloon 
1‘nwur of Small 003114 for SendiiiK Wire- 
leas Meiwtagf’n- 

Ttailrnad. How a Boy Built a Comjdete 

Miniature 

Small Buttery Motor, Revo r^i c a 
■Status, How to Itemnre from Marble 
Tent*. IVeudierproofinn for 
rhine^ti Boy Can Make Out of Obi Ki- 
trcle Puttx 
Water DanJIeni Lck 
X-Wn; Experiment, SI rar-le 



77 ART 1 CLE S — 100 PAGES— 170 ILLUSTRATIONS 

•'Written So You Can Understand If* 

PRICE 25 CENTS POSTPAID 

For Sale by All Newsdealers or Can lie Ordered Direct From the Publishers 

POPULAR MECHANICS CO., ?2s w^hmo.on CHICAGO 
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Prudential 



Every Month for Life 



by 

Monthly 

Income 

Checks 

of 





Monthly 
Income / 

Pnlirv 

* VUVJr coupon for 

At full partieu- 
Ar lart and coat. 

// For $ Month 

Jy wJth, Cas-b Papeot it Ucatb. 

The Prudential Insurance Company K ““ 

or America /y ^ 

// Occupation ^ 

Incorpnj'ate-d M 4 SfotJt Company br lb* Slate of New' // 

JOHN F. DRYDEN, Prnidot Home Office, Newtek, N. J. // Mt A ‘" U " 

/y Bcndicioiy'p A|«. 



You Need This Policy Whether You Are Now Insured or Not 



Pfctitfe ifcNfioFi Popular Mechanics 



u 



POPULAR MECHANICS ADVERTISING SECTION 




<J There was a time when men just happened to he successful. 
Opportunity came their way and took them along with it 

Cj Times have changed, Now-a-days, success is not an accident; 
it is a result. 

fj[ Business and Engineering enterprises have become so complex that corporations 
must have experts to handle them — trained men must be at the head of every 
department. 

^ Are you working toward the head hi your chosen occupation? Are you getting the 
training that will entitle you to the management of your department when the oppor- 
tunity arrives ? 

•J The American School, with its thirteen years of experience, with its modern and 
thorough system of teaching by mail, will qualify you in the higher branches of either 

business or engineering professions— will 
give you the training that will enable you to 
force your way to success. 

<| Don't be an average man at an average 
salary. Get into the class of successful men, 

fj If you will fill in and mail [he coupon, we will 
tell you how you can realize your ambitions. 

(J The coupon will bring complete information 
by mail — not an agent. We do not employ 
representatives or collectors. 

We Help Men He lp Themselves 

American School of Correspondence 
CHICAGO, U« S. A. 



FREE INFORMATION COUPON 


American. School of Correspondence, 


Please send me your Bulletin and advise tr.r bow | c;i.n 


qualify for poiilion. mu h«l 


xr 


.... Sook-kceprT 


Draftsman 


.-.-Stenographer 


.... Architect 


4 ,,. Accountant 


■ Civil Engineer 


. .-Cost Accountant 


....Electrical Engineer 


. - . Syjstematizcr 


. ■ ■ .Mechanical Engineer 


„..C*rtTd Public Acc p t 


, Sanitary Emcineer 


. ... Auditor 


Steam Engineer 


■ . , ■ Ruitimeaa Manager 


> ■ ■ -Fire insurance Enjf'r 


. . . . ComiQ«rcinl Law 


... College Preparatory 


hJ A.IWP .. 




’ ■ " ’ 


ADDRESS 




OCCUPATION 




(Popular Mechanics 11-0&.J Bus, 



The Successful Man 



Please Mention Popular Mechanic# 



Popular Mechanics 

Written So You Can Understand It 
VoJ. 12 NOVEMBER No. 5 




Method of Supporting the Structure 



RAILROAD CONSTRUCTION AT JERSEY CITY 

The Erie railroad is constructing an ing under the public streets cncoun- 
open cut through Bergen I Till (tunnel- tercd), at Jersey City, N. }., so as to 
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relieve the traffic through the double- 
track tunnel now existing through the 
same hill. The open cut will be used 
for passenger traffic only, while the old 
tunnel will be used exclusively for 
freight traffic, At the point of tunnel- 
ing under Central ave., the finished 
crown of arch of tunnel comes within 
a foot or two of top of solid rock 
and it was decided to work this cross- 
ing by an open cut, arching over the 
street and back-filling afterwards* 
There is an elevated trolley road along 
Central ave., operating very heavy 
loads, which had to he taken care of. 
The accompanying illustration shows 
the method of supporting this struc- 



ture. It will be noticed that in addi- 
tion to supporting the structure, the 
trusses carry a 36-in. water main, and 
a 24-by 24-in, box sewer, and gas pipe. 
The regular street traffic will be car- 
ried upon the bottom chords. 

The pile of dirt beyond the trusses, 
nearly half- filling the cut, is to be used 
in the back-filling, when the arch is 
completed. 

Work was carried on continuously, 
day and night. The construction has 
been unusually dangerous, nearly 100 
lives having been sacrificed since the 
work started due to premature blasts 
and loosened rocks falling upon the 
workmen below. 



FOOT RACES FOR THE BUND 



An athletic idea is being carried out 
at one of the large blind schools in 
England that is worthy ot being copied 




nortrte*)' London 11 Jus, New a 
Blind Boys in IlQ-Yd. Dash 



in all such institutions in tins country. 
A running track is provided upon which 
the a filleted boys enjoy running races 
almost as much as do their more 



favored brothers in other schools. The 
record for the 100-yd, dash at this 
school is 10 4/5 seconds, which is very 
remarkable time when all is considered. 

The runners being blind necessitates 
the stretching of wire cables the full 
length of the track. On these are rings 
large enough to run easily, and to these 
rings are attached short chains with 
handles. The runners each hold a 
handle on a separate cable and are thus 
able to keep the exact course. The 
finishing tape is a fringe of cords sim- 
ilar to those hung above railroad tracks 
to warn trainmen that a bridge is being 
approached, and when the runners 
strike these they know the race is 
finished. Although blind, the boys 
know whether or not they are winning 
by the sounds made by their rivals, this 
adding to the zest of the sport. 



THE TRIBUTE TO HARRIMAN 

As a tribute to one of the greatest 
railroad men the world has ever 
known, railroad trains, steamships, and 
telegraph and telephone lines stopped 
activity for periods ranging from one 
to five minutes during the funeral ser- 
vice of Edward H. Marriman* Through 
and local passenger trains on all the 
lines controlled by him stopped for 



POPULAR MECHANICS 



545 




GuirttujJ' Spht-r(\ London 



A Great Tr^tich Separates Animals from Spectators 



five minutes; suburban, freight, and 
switching trains stopped for two min- 
utes; telegraph instruments were silent 
one minute, and telephone calls re- 
mained unanswered for the same 
period. Steamships of the system in 
the Pacific stopped their engines for 
one minute, a longer time being impos- 
sible because the ships would lose 
steerage- way with loss of propulsion. 

A four-year-old girl, accompanied 
by her parents, recently mounted on 
foot to the top of Nevada Falls, a 
height of 3,000 ft* above the % r alley. 



LIONS IN BARLESS MENAGERIE 

The collection of wild beasts at the 
exhibition at Shepard's Bush, London, 
is arranged in a manner unrivaled in 
any country, and the result is as start- 
ling as it is pleasing. One sees the 
animals roaming about unchained and 
unbarred in a background suited to 
them. There is really a great trench 
separating animals and spectators, but 
this is at first hardly realized, because 
of the absence of anything to break the 
vision. The illustration shows the 
lions in natural surroundings. 
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“PERPETUAL MOTION" AD- 
VERTISING NOVELTY 

Thousands of people have watched 
this presumed perpetual motion ma- 
chine whirl in store windows where 




tt has been displayed as a means of 
drawing attention, but none of them so 
far have guessed what makes it go. 
Nothing like a wire, magnet, or motor 
can be found anywhere about it, yet 
the glass balls keep revolving, cease- 
lessly, day and night. To prove per- 
fect insulation from outside forces the 
glass balls revolve on a glass axle 
under a glass hell, on a glass plate, sup- 
ported by wine glasses, but the in- 
ventor is an electrician. 



BALDWIN BREAKS DIRIGIBLE 
HEIGHT RECORD 

Captain Baldwin, builder of the U, 
S, army dirigible airship, broke the 
world’s record for height of flight in 
dirigibles by flying to an altitude of 
3,500 ft. while testing the airship he 
used during the Hudson- Fulton expo- 



sition. The great height reached, 
which is claimed to be 500 ft, higher 
than Count Zeppelin's record, was not 
intended at the start, but he found the 
wind sufficiently strong at an altitude 
of 1,500 ft. to force him to go higher or 
give up the flight. At an altitude of 
2*000 ft. the wind was also too turbu- 
lent, therefore he rose to an altitude of 
3,500 ft., where he found a steady cur- 
rent of air. At this altitude he carried 
on a series of maneuvers at a speed of 
more than 25 miles an hour. The 
flight occurred at Worcester, Mass. 



TWO 8&0-FT. STEAMSHIPS 
UNDER CONSTRUCTION 

\\ hen the "Lusitania" and her sister 
ship slipped from the ways into the 
water the world felt that it had reason 
on its side in believing that the limit 
of great ships had been reached, but 
so the world has felt every time a larger 
ship has been launched, only to find 
itself mistaken in the course of a short 
time. 

I he two latest, and for the time be- 
ing "greatest/' trans-Atlantic liners 
under construction are the "Olympic’' 
and "Titanic" of the White Star line. 
These huge ships are to be 890 ft, in 
length, 92 ft. in beam, and 64 ft. in 
depth. From the keel to the roof of the 
pilot house they will have a height of 
105 ft The freeboard at the bow will 
be o2 ft*, a height that would seem 
sufficient to overtop the spray of the 
largest waves. 

Several years ago this magazine pre- 
dicted that trans-Atlantic liners would 
reach a length of 1,000 ft., and this, at 
that time startling prophecy, is being 
graphically fulfilled. The “Lusitania" 
is 760 ft. long, 240 ft. less than the 1,000, 

I he "Olympic" and "Titanic" are only 
110 ft. less, and no one today can deny 
that the next great advance in size may 
exceed the 1,000 mark. 

The illustration accompanying this 
article is a sectional view of the new 
ships showing three interesting fea- 
tures. These are the swimming pool, 
the squash racquet court, and the 
gymnasium. 
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Sectional View of "Olympic 
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MOVING PICTURES OF 

CHIMNEY COLLAPSE 

These active photographs were taken 
just before and while a 135-ft, brick 
smokestack was being demolished at 
Lafayette, I tub, and are exceptionally 
good. 

The stack, which was part of a heat- 
ing and power plant, was condemned 
as unsafe* and it was decided that the 
best way to demolish it was to cut it 
from under, in somewhat the same 
manner that a giant tree is felled. The 
direction for the stack to fall was first 
determined and then several bricks 
were taken out at a point just above 
t lie square base, hi the opening thus 
made was wedged an oil-soaked block 



NORWEGIAN WOOD FLOUR 

Wood flour, or pulverized wood, 
manufactured in Norway and used In 
the manufacture of dynamite and lino- 
leu m, is T according to U. S. Consul 
Bordewich, an article distinct from 
wood pulp and cellulose. It is made 
of sawdust from spruce or pine logs, 
bought from the proprietors of mills. 
It is first kiln-dried and then ground 
between millstones, in about the same 
manner as wheat flour It is then 
passed through the hopper of a vibrat- 
ing sieve, built on the principle of a 
fanning milk This sieve is provided 
with cloth-covered sides, through which 
the mass must pass. Some idea of the 
fineness of the wood flour is gained 




Preparing the Collapse 



First Stage of Fall 



Second Sta^c of Fall 



of wood, then more bricks were re- 
moved and more oil-soaked blocks 
were wedged in until the opening ex- 
tended a little more than half way 
around the stack. Lighter wood, also 
drenched in oil. was piled around the 
blocks, a block and tackle was made 
fast to the top of the stack, and the 
saturated wood was ignited. When the 
blocks had burned almost through, the 
stack, directed by the pressure on the 
tackle, fell in the direction planned. 

The illustrations show how- the work 
was done and the first and second 
stages of the fall. 



The value of eggs exported from Ire- 
land annually is $20.000,1100. 



from the fact that the cloth has front 
2,500 to 4,000 meshes, nr holes, to the 
square inch. 



FLYING-MACHINE FLAPS ITS 
PLANES 

That the dream of the ancients was 
not such a had idea after all. Prof. H, 
L. Twining, of the Polytechnic High 
School in Los Angeles, is trying to 
prove with a flying-machine that flaps 
its wings as does a bird. His machine 
consists of a pair of great wings, care- 
fully modeled after those of an eagle, 
measuring 27 ft. from tip to tip, at- 
tached to a frame of bicycle tubing. 
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Two Positions of the Wings of Prof. Twining'® Machine 



The weight of the entire machine, 
minus an engine, is 100 lb., and the 
wings have a sweep of 15 ft. 

Many inventors have endeavored to 
fly with wings, but according to Prof. 
Twining they have overlooked the fun- 
damental principles of bird flight. 

fi Thc trouble with machines that 
have previously been modeled after 
birds was that it was not considered 
essential to have the wings attached 



only by the forward edges and above 
the center of gravity* When the wings 
are attached all the way across they are 
not able to perform the work that is 
done by the wings of real birds. The 
power must also be applied very close 
to the body, so that with a slight move- 
ment the wings may he given a great 
sweep. The upstroke of the wings is 
another important feature of bird flight 
that lias been previously ignored." 
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CENTURIES OF ARCTIC EX- 
PLORATION 

Arctic Sea First Entered About B75 A. D. — First Great Explorations Were to Discover Noubwsst 
Passage Around America to India— Pole Did Not Become a Serious Goal lo 
Explorers Until 1850 — More Than 750 Lives Lost Since 1550 — 

Idea That Garden of Eden May Have Been at Pole. 

| Editor's Noto— Mention of Cook and Peary's announcement a that their attempth to reach the pole were successful will 
be found tn the la>t Ivw imeos of this esguc.I 



The announcements, coming rapidly 
one after the other, that two men, in 
separate expeditions, had succeeded in 
reaching the North Pole has turned all 
eyes toward the frozen north and 
raised a world-wide controversy the ex- 
tent of which has no parallel in scien- 
tide circles. But while this is pro- 
gressing with more or less bitterness 
it is interesting to turn back through 



to the explorers themselves it has 
meant achievement and a place in his- 
tory. 

The Arctic Sea was first entered by 
Other, a Norwegian, who sailed to the 
north coast of Russia about 850 and 
made a report of his voyage to King 
Alfred. About 1001 the west coast of 
Greenland was colonized bv the Ice- 
lander, Erik the Red. No further prog- 



LIST OF LIVES LOST IN NORTH POLE EXPEDITIONS 



Ycjir Explorer 

1^53 — Sir Hugh Willoughby 
1554— Richard Cance-Elor .... . . 
1578 — Sir Martin Frdbishi’r . . 

1685 — Capt. Davis ....... 

1594— Barents . 

3806“- John Knight . , . „ . . r , r 

1607— Henry Hudson 

1613— Sir Thomas Button ...... 

1616 — Jt-ni Munk 
1631“— Thumas James 

1633 — I sic of Jan May*n 

1634 — Isle of Jan Mayen settlers 

1648— Dishnrff , 

1716“ James Knight . 

173B— Bering 

1795— Prone histcheff 

1735 — La&sintuu + , ♦ 

1739— Cfiaritnn Lapticr . 

1742 — Bering 

1773— Lord Mcii#r,ave 

1776 — Capt. Cook 

161ft— Parry, first voyage 

lsl& — Franklin, first voyage ... 



. 63 
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, 40 
. 14 
. 35 
, 3 
. 10 
. 14 
, 63 
. 14 
. 7 
. 7 
. 70 
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. 13 
. 31 
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. 4 
1 
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Ye?r Explorer 

L821- — Parry, sreond voyage 

1335— Franklin, second voyage .... 

1830 — John ■ ■ ■ - 

1833 — Pease and Simp&em... 

1645 — Fran iklin, third voyage . 

1646— j, C. Ross, search expedition 
1849- — 'North Star expedition ...... 

1S49 — Plover and Herald - ..... . . , , . 

1653— Rae ■ . ... , - . , ....... . 

1853— liU™* expedition 

1360— Isaac Bayes 

I860— Hall, first voyage ..... , . . . . 
1SG4-— Hall, second voyage 

1870— Hall, last voyage . 

1873— Pegctthoft . 

1872 — B, Leigh Smith , , 

1B7S— English expedition 

1878— Jeanette (De Long) ......... 

1881 — Greely . . , . 

la6C— Amiree (balloon) ... 

1600— Ahruzsi . 




Total 756 



the pages of history and review in a 
superficial wav the struggles through 
the frozen north that have led, step by 
step, to the present climax, It is a story 
of great hardships, of many deaths, 
and of great achievements. Success has 
not meant benefits shared by the whole 
world as by explorations in the warmer, 
more livable parts of the world: it has 
not meant new nations and colonies to 
which overcrowded Europe could send 
its overflow to build homes and for- 
tunes; it has meant nothing more to 
the world as a whole than knowledge 
of already pretty well proven facts, hut 



ress was made in Arctic exploration 
until liinS when Sir Hugh Willoughby 
sighted Novaya Zemlya. His party lost 
fi£ persons, the first great loss on rec- 
ord in the frozen north, The list of 
deaths running down through the years 
from this date to 1900, and totaling 0 
in all, are shown in the table accom- 
panying this article. 

l lic search for the Northwest pas- 
sage around America was commenced 
when Sebastian Cabot was commis- 
sioned in 1317 by Henry VIII to find 
such a passage, and from that time on- 
ward it became a favorite project with 
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explorers* Frobisher, Davis, Hudson, 
By lot, Baffin, and others, successively 
engaged in the enterprise, almost every 
attempt adding deaths to the steadily 
growing list. 

Then after a lapse of nearly two cen- 
turies the record of Arctic research was 
taken up by such men as Ross and 
Parry, followed by Sir John Franklin 
in 1819, 1825, and 1845, This last expo 
dit ion of Franklin will go down in the 
annals of Arctic exploration as the most 
disastrous. He set sail in May, 18 35, 
in command of the Erebus’’ and ‘*Tcr- 
ror.’ < On July 20 the ships were seen 
in lat. 74° 48' N., after which no fur- 
ther intelligence concerning them was 
received. Not until the beginning of 
1847 was serious apprehension enter- 
tained regarding the expedition, then 
followed several years in which expedi- 
tion after expedition was sent out by 
both England and America to find trace 
of him. Among them were those of 
Richardson and Ray by land, 184 7 ; of 
Moore, 1848-1852 Relief, 18184850 ; 
Shed den, 1848-1850; Sir James Ross, 
1848-1849; Austin and Orman cy, 1850- 
1851 : Penny, 1850-1851 ; and MacClure. 
1850. To MacClure fell the honor of 
ascertaining the existence of the long- 
sought- for Northwest passage, but he 
found no trace of Franklin, Many 
other expeditions were sent out be- 
tween 1850 and 1855, but MacCInitock, 
1857-1850, was the first to set all doubts 
at rest regarding the fate of Franklin 
and his party, lie established the fact 
that all had died in 1847, and the list 
of 404 deaths was enlarged to 539* 

it was not until after the middle of 
the Nineteenth century that the Pole 
became a serious goal for arctic ex- 
plorers* The Germans sent out their 
first expedition in 1868 under Capt* 
Kolde way. Irt 1872 an Austrian expe- 
dition discovered Franz-Joseph land, 
and in 187 5 England reached lat. 84° 
20' N. Of later expeditions is that of 
Lieut. De Long, which suffered a loss 
of 23 men in 1878 in an attempt to ex- 
plore the Arctic Sea through He ring 
Sire it, ami that of Sir C. Young, who 
went hi search of De Long in 1881 and 
lost several men. 



Then America started seriously to 
try to reach the Pole. In 1881 an ex- 
pedition was sent out under the com- 
mand of Lieut. Greely* He established 
a new record by reaching lat. 83° 24', 




but suffered greatly from famine, los- 
ing 20 out of 28 men* In 1892 Peary 
made his first demand for fame, tracing 
the Greenland coast to lat. 82°. In 1895 
Nansen reached the furthest point 
north attained up to that time, 86° 33', 
or only 260 statute miles from the cov- 
eted goal. His record was beaten in 
1900 by the Duke of Ibe Ahrtizzi expe- 
dition, which reached 86° 33b In 1900 
Peary reached lat, 37 c 6', or within 200 
statute miles of the Pole* 

The only serious balloon attempt 
ever made to reach the Pole was that 
of Andree, a Norwegian, in 1897, and 
that undoubtedly ended fatally. He left 
Dane’s Island, Spitsbergen, in a bal- 
loon having a capacity of 170,000 cu. ft. 
He estimated that lie could reach the 
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Pole in six days, provided a constant 
and favorable wind was blowing. Two 
days after lie departed a message was 
received by carrier pigeon saying that 
the balloon had reached lab 82° 2\ 
and was still making good progress. 
This was the last heard of the party of 
three, and a year later Eskimos brought 
into Hudson Bay pieces of cordage 
and basket work which are supposed to 
have belonged to the balloon. 

The Pole, for which all this hardship 
has been borne is, with the South Pole, 
one of the most unique spots on the 
globe. The explorer standing there 
would know no north, east, or west— 
every direction he turned would be 
south, while his weight would be 
greater than on any other part of the 
earth, and he would be more than 20 
miles nearer the earth's center than if 
he stood at the equator. He would see 
the sun rise and set but once each year, 
and half the stars he would see steadily 
for six months, while the other half he 
could never see. 

Some time ago the theory was ad- 



«vanced by scientific men that the Gar- 
den of Eden, the first habitation of 
man, was somewhere in the region of 
the Pole. Geologists believe that the 
earth was originally a huge molten 
mass, and that the cooling process was 
more rapid at the poles than anywhere 
else. Hence the two extremities would 
have been the first parts of the earth’s 
surface to sustain animal life. It was 
argued that as the earth gradually 
cooled and became habitable man mi- 
grated southward, and that after the 
lapse of many centuries the cold at the 
poles was too extreme for life. 

As far north as man has been able 
to make exhaustive research the bones 
of prehistoric mammals have been 
found, The remains of mastodons 
have been found imbedded in the ice 
in Siberia and Alaska, furnishing proof 
that at some time these animals ranged 
over the regions of the far north, while 
the vast coal fields of Spitsbergen 
show that sometime in ages past rank 
vegetation must have existed where but 
little can exist today. 



INSTRUMENT WITH WHICH PEARY AND COOK 

TOOK OBSERVATIONS- 



The sextant, the instrument which 
Peary and Cook ttsed to take observa- 




Sextant Used in Polar Exploration 

tions during their dashes to the North 
Pole, is small enough to be conven- 



iently held in the hand, and is equally 
well adapted for measuring the altitude 
of celestial objects, in order to obtain 
the latitude and local time, as it is for 
measuring the angle between the moon 
and sun, or the moon and a fixed star, 
to ascertain the longitude. 

It is called a sextant because the 
measure is recorded on an arc of GO 
degrees, one-sixth of a circle. It con- 
sists of a frame, usually of metal, stif- 
fened by cross braces, and the arc at 
the bottom of the frame is marked off 
with double the number of degrees 
actually measured. This is done be- 
cause the fixed and movable glasses at- 
tached to the instrument give a double 
reflection of the objects observed and 
thus form an angle with reference to 
each other equal to only half the angu- 
lar distance between such objects, one 
of which is seen directly and the other 
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by reflection. The arc of 120 degrees 
thus records the actual angle. 

Midway on the frame on one side is 
a telescope, and opposite, on the other 
leg of the frame, is a glass, transparent 
in the upper half and silvered in the 
lower half. Both the telescope, which 
is A in the illustration, and the glass, 
designated as B # are firmly attached to 
the frame. At the top of the frame is a 
mirror, C, which is movable by means 
of an arm. D. to which it is fastened. 
C is called the index glass and ihc arm, 
D t revolves around it. The instrument 
which the explorer in the illustration 
has the thumb of his left hand against, 
marked E, is a shifting scale for mak- 
ing fractional measurements. 

The observer takes the instrument in 
his l and and holds the telescope hori- 
zon 1 ally. Looking through the tele- 
scope, he may sec the horizon through 
the transparent surface of the glass lb 
Then, if wishing to bring the sun into 
line, he manipulates the mirror C as a 
child handles a bit of looking-glass for 
the purpose of catching the sun's glare 
and throwing it into the eves of a com- 
panion. He turns the arm D until this 
mirror catches its reflection and throws 
it back to the silvered surface of the 
glass B, When the sun is thus made 
to coincide with the horizon, the sec- 
tion of the graduated arc over which 
the arm D has passed indicates the 
measure of the angle in degrees, which 
is exactly determined by the movable 
Fractional scale or vernier. 

Arabian astronomers are credited 
with having used a sextant as fai back 
as the year 99a* The modern instru- 
ment was invented independently 
about 1730 by Thomas Godfrey of Phil- 
adelphia and Captain Hadley of the 
British navy. 



50-TON BOULDER DROPS ON 
TRACK FROM MOUNTAIN 

The 50- ton rock shown in this illus- 
tration rolled from a mountain top near 
Huntington. Mass., and landed square- 
ly in the center of the track of an 
electric railway company. Traffic had 
to be discontinued an entire day while 




BO-Ton Boulder Blocking Trgcks — After It Was 
Blasted 



the boulder was being blasted away, 
The illustrations show the rock before 
and after being blasted. 



ONE MAN HOOKS 14,000 
CODFISH 

Codfishing is done with hand lines, 
and every fish caught has to be hooked 
and hauled into the fishing boat, yet 
Matt Tistil, a member of the crew of 
the codfishing schooner “Otillie Fjord ', 
caught 14,000 codfish and numbers of 
other fish during the last season in Ber- 
ing Sea. By this catch, which would 
weigh about 50,000 lb. in white meat, 
distil won the envied title of the 
catcher of the most fish during the sea- 
son in question, and about $400 in pay. 
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IRIDIUM IN PEN POINTS 

Unaffected hy acids and second only 
in hardness to the diamond, iridium, a 




Fusing Gold Around Iridium Pen Points 



metal that is brought from the Ural 
mountains on the borders of Asiatic 
Russia, anti valued at $1,500 a pound, 
is used by fountain pen manufacturers 
it i add to the Si edibility and non- corrod- 
ing qualities of gold an almost inde- 
structible wearing surface. 

So delicate is the process of attach- 
ing the tiny particles, small as a pin 
point for each pen point, that only the 
highest skilled labor can be employed 
at the task. After the blank shape of 
the pen has been punched out from the 
gold, a notch is ground in the point, 
and this notch is just large enough to 
receive the small particle of iridium, 
which must be fused with the gold. 



The placing of the iridium upon the 
notched point is accomplished with a 
small metal instrument which puts it 
in position and holds it there with the 
help of a solution of water and borax 
until it has been thoroughly fused with 
the gold. 

The fusing is done with a blow-pipe, 
as is shown in the illustration. This 
does not melt the iridium, but fuses 
the gold about it so as to hold it in 
position. Iridium itself will not melt at 
a lower temperature than 3,542 deg I .. 
consequently, the heat available from 
the blow-pipe would not be sufficient. 
After the fusing, the pen point is 
ground into proper form for use. 



LEFEBVRE KILLED BY WRIGHT 
AEROPLANE 

The Wright aeroplanes, as well as 
holding many records for aerial (lights, 
now hold, through the death of the 
French aviator, Lcfcbvrc, in Septem- 
ber, the record of deaths: — Lieut. Self- 
ridge. dying with Orville W right, and 
Lefebvre, flying in one of the French- 
made machines of the Wright model, 
are really the only two noted and ac- 
complished aerial experts killed by 
heavier Aha n-air machines since such 
flight became an accomplished fact, 

M. LefcbvreT death was due to his 
testing out of one of the French com- 
pany's Wright machines at Juvisy. 
The wind was light, not more than 
eight miles an hour, and the machine 
apparently in perfect condition, but it 
had not been in the air two minutes, 
when, to the horror of the few present, 
it dived to the ground from its height 
of about 30 ft. Lefebvre was found 
among the wreckage on his hack, his 
feet against the motor, and his head 
under a mass of broken wood. He was 
unconscious and died a short time 
after. 

The killed aviator was 29 years old, 
and taught himself to fly the Wright 
machine in Holland, At the Rheims 
aviation meeting he came in fourth in 
the International cup race, won by 
Curtiss, and won second prize in the 
passenger race. 



POPULAR MECHANICS 



5o5 



RUINS OF OSAKA'S GREAT FIRE 



Later details of the great tire in 
Osaka, japan, give the number of 
buildings destroyed as ll,3ti5 ; the num- 



The fire started in a small building 
that was the home and factory of a 
knitted-goods maker. The household 




Ruins of tht Higher Commercial School, Dojima, Osaka. and of the Kwaisci Hospital 



ber of deaths, 12; the loss of insured consisted of a family of four and two 
property, $2,500,000; and the unin- male operators. About 4 o'clock in the 
sured loss as several millions more. morning of July 31, a lighted lamp, 
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Devastation at the Shijimigawj 



hanging river a tin of kerosene oil, fell 
into this inflammable material, which 
ignited a number of Japanese paper 
umbrellas on the shelf above. The 
wind was blowing a gale and the fire 
soon spread beyond control 

The tire is the seventh serious one 
in the history of Osaka. In 1 6(5 Cj a fire 
destroyed 10,000 buildings, followed 
by a fire in 17V4 which devastated the 



most important parts of the city. In 
1834 some 20,000 houses were burned 
to the ground. The next great con- 
flagration broke out In 1838, during 
the insurrection of ( >shio Heihachiro. 
It lasted 38 hours and involved 18,000 
buildings. In 1846 a vast area was 
again destroyed. The last fire of any 
magnitude previous to the present fire 
occurred in destroying some 3.000 

buildings. 

The present fire makes many oppor- 
tunities for improvement in Osaka. A 
main avenue 7 2 to 00 ft. wide is being 
constructed from the Fushin-machi 
street railway station to the section 
where the fire originated, a distance of 
two miles, and from this will run sev- 
eral new streets 36 to 48 ft. wide* It 
is also proposed to fill up the creek 
known as Shijtmigawa with debris such 
as burnt tile, earth, etc,, thus convert- 
ing much new land. Public parks are 
to be laid out in sections of the devas- 
tated district formerly densely popu- 
lated. 



RUBBER-TANNED LEATHER 

A syndicate has established a fac- 
tory in London for the manufacture of 
a new form of rubber-tanned leather, 
for which a great future is claimed. The 
leather is submitted to a tanning pro- 




i 



Heap of Ruins in Kaimfukushitfia District 
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cess of the chrome variety. This pre- 
serves it and then a rubber solution is 
worked into the interstices, rendering 
the hide thoroughly waterproof. 

The elasticity of the rubber permits 
of perfect flexibility and extraordinary 
toughness, especially of rabbit, goat, 
and sheepskins. Tests have been made 
with the new leather for automobile 
tires, soles for boots and shoes, ma- 
chine belting, miners' boots, and many 



STRENGTHENING TONE AND 
VOLUME BY HORN 
ATTACHMENT 

The idea of strengthening the tone 
and volume of music from a stringed 
instrument by attaching a horn is not 
altogether new, but the method here 
employed, the invention of an English 
musician, has many new features. In 
the first place, compressed air is util- 




Horn Attachment for Stringed Instruments 



other articles. It is claimed that to 
puncture the leather is almost an im- 
possibility. while the rubber makes it 
much more resilient than ordinary 
leather. 



A sum of $1,250,000 left by Henry 
Barn a to is to be used for building and 
endowing an institution for cancer suf- 
ferers in London. 



tzed in its operation, and in the sec- 
ond, it can be attached to any instru- 
ment, When applied to the "cello, as 
shown in the illustration, the valve 
is connected by a rod of aluminum to 
the instrument, and the compressed air 
passing through the valve is caused to 
vibrate by the vibration of the strings 
being played upon, thus producing a 
sound identical with that of the in- 
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strument itself, but much richer in 
tone and volume. 



DO DOGS CLIMB TREES? 



The canine whose portrait is here 
shown resides in ButtCj Mont., and is 




Dog Enjoys This Trick 



very popular for his climbing procliv- 
ities. He is owned by the leader of a 
theater orchestra, rejoices in the name 
of “Deuce, 11 from wearing two natural 
black spots, and is kept running up a 
telephone pole or the sides of a building 
most of his time, for which amusement 
he is very eager. The cross in the pic- 
ture shows where his burden was 
placed, a distance by actual measure- 
ment of 6 ft., 9 in. above the si dew alk. 
nearly, if not quite, his record climb. 
He usually takes a start of about 15 
ft., shoots up the pole or building, grabs 
his target and falls sidewise, alighting 
on all fours every time, — Photo by W. 
A* Billings, 



PUMICE STONE RAILROAD 
TIES 

Experiments carried out by Lewis 
E, Anbury, state mineralogist of Cali- 
fornia, lead him to believe that rail- 
road lies made of crushed pumice stone 
are far superior to the concrete lies 
now supplanting wooden ties on many 
European railroads and experimentally 
on the Pennsylvania railroad in this 
country. 

The crushed pumice stone makes the 
ties as light as wood, according to the 
mineralogist, and is sufficiently strong, 
when properly reinforced, to meet the 
requirements. Ties of the same size 
weigh only half that of concrete. 

“The experiments with the pumice 
stone/ 1 says Prof. Anbury, “demon- 
strate the fitness of the material for the 
manufacture of telegraph and tele- 
phone piles of sufficient lightness and 
strength to: all purposes. As pumice 
stone is light enough to readily float 
upon water it may also be used for the 
construction of boats* Concrete is be- 
ing used for this purpose quite exten- 
sively in Italy, and pumice stone has 
the same durability with the added ad- 
vantage of lightness. JP 



BLIND HUNTER SHOOTS 
RABBITS 

A newspaper of Brazil, Ind., with 
seemingly the best authority, publishes 
an interesting article concerning a 
blind German inmate of an Indiana 
poorhouse who goes hunting with a 
revolver and seldom fails to return 
without game. 

The game is always rabbits,, and the 
way the blind hunter shoots them is 
interesting, He has a dog which he 
has trained to tree all the rabbits he 
scares up, and when the rabbit has 
taken refuge the hunter finds his way 
to the spot by the barking. He carries 
with him a forked stick, and if the rab- 
bit has taken refuge in a hollow tree 
he soon locates his game with it. Then 
be uses bis revolver wi f h good effect, 
very seldom needing more than one 
shot. 
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Ball&cm Collision a,t Brussels 




During; the preparations for the 
ascension of a number of balloons at 
Brussels the “Cosmos;' one of the first 
to rise, did not ascend rapidly enough 
and was blown against another bal- 
loon, The basket, containing four 
passengers, landed in the center of the 
great inflated bag and its anchor tore 
a hole through which the gas escaped. 
Two of the passengers succeeded in 
regaining the ground safely by sliding 
off the balloon collided with, one of 
them being shown at one side of the 
basket in the illustration, but the other 
two were overcome by the escaping 
gas and had to be worked over for 
some time before regaining conscious- 
ness. 



Experiments in abrasion at a French 
mint have proved that aluminum coins 
will be less rapidly worn by use than 
coins made of gold, silver or even 
bronze. 



ANGORA GOATS EAT TRAILS 
THROUGH FOREST 

Probably the most curious and re- 
markable method of making trails 
through a comparative wilderness has 
been adopted in the National forest 
reserve of California as an aid to tli e 
fire guard patrol. Taking into consid- 
eration the brush-eating instinct of 
the Angora goat* 3*000 of them* di- 
vided into two herds, have been set 
to work to eat trail's through the moun- 
tainous country. Under the constant 
care of herders, these animals graze 
within certain well-defined limits and 
are advanced day by day. The result 
is a practical killing off of all the brush 
by entirely eating it up in most in- 
stances, and the girdling of it when it 
has not been completely devoured. It 
is claimed that the goats destroy more 
brush in one year than a small army of 
men could destroy in ten + 
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SHIPPING THE "HALF MOON” rigid dirigible of the largest type from 

the Vickers, and the government fac- 
The only difference between the tory at Aldershot is constructing three 
“Half Moon/' the ship in which Henry non-rigid dirigibles for the army, 




The "Half Moon’’ Starting Her Vejrjigt 



Hudson sailed from Holland to the 
Hudson in 1600, and Us modern rep- 
lica, built in Holland for the Hudson 
celebration, lies in the manner of the 
voyages made bv them. The original, 
most naturally, sailed across the 
stormy Atlantic in days when ocean 
courses were unmarked and strange, 
while the replica, as shown in the 
illustration, voyaged across snugly 
tucked on the deck of a Dutch cruiser. 
So small was the "Half Moon,” that 
it was impossible to stand between 
decks, and the crew had to squat when 
below. The men's quarters in the fore- 
castle were only 4% ft. high. 



ENGLAND'S AERIAL 
SELECTIONS 

A sub-committee of the Imperial de- 
fense committee of the British govern- 
ment, appointed to consider the differ- 
ent types of dirigible airships, gave a 
verdict in favor of the rigid type for 
naval purposes and the non-rigid type 
for the army. In consequence of this 
report, the Admiralty has ordered a 



WASHINGTON’S AUTO PATROL 
WAGONS 

The patrol wagon shown in this il- 
lustration has been adopted by the 
police department of Washington to 
take the place of the horse-drawn ve- 
hicles, Its speed is 15 miles an hour. 
The first couple of wagons will be given 
a thorough lest before others are or- 




A Police Patrol Auto 



rlered. Each wagon will carry two 
stretchers and a first -aid-to-the-inju red 
pack. 
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Sand Sculpture at Atlantic City 



A PORTABLE CHICKEN HOUSE 

An English firm is making a special- 
ty of this portable chicken house, de- 




Cnortwf Trim mount 1 jV Ohrun 
iclfl, England 



near the top is for 
It may be left in 



signed for use on 
farms where it 
may be desired 
to m o v e the 
chicken h e a d- 
quarters from 
field to field. 
The small coop 
on the shelf 
rooding purposes, 
that position, be 



placed on the ground, or, in wet 
weather and at night, be shoved inside 
the house. The box, divided into five 
sections, across the end of the house, 
is for nests. 



The best asbestos yet found in the 
United Stales is located near the bot- 
tom of the Grand Canyon of Arizona, 
but it must be taken 12 miles down the 
canyon, 4,000 ft. up the other side, and 
then hauled 20 miles further to the 
railroad. 
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WATER TANK WRECKS CANA- 
DIAN BUILDING 

A tank, containing 20 t 000 gal. of 
water as an emergency supply tor a 




Result: of Water TbuVs Fall 



sprinkler system, and located on the 
top of this 6-story warehouse in Win- 
nipeg, Can*, was struck by lightning in 
July with the result shown* For- 
tunately, the accident occurred on Sun- 
day and no one was in the building as 
the tank crashed through door after 
floor. 

A WRIST-PURSE NOVELTY 

One of the latest novelties in wom- 
en's purses is 
shown in this illus- 
tration. The strap 
over the wrist fas- 
tens with a button 
and neat silk cords 
secure the purse to 
the s t r a p. For 
!f s n a t c h i n g” pur- 
poses, however, it 
meets every require- 
ment of street 
thieves, but it is only 
supposed to contain small change, 
visiting cards, and other articles of like 
nature* 




IMMENSE FAN FOR COAL 
MINES 

The largest mine fan in America, if 
not in the world, is planned for the 
ventilation of three mines at Marianna, 
Pa* The great fan will be 35 ft. in 
diameter, which is j ft. larger than 
any fan now in use in American mines, 
and will have a capacity of 1,200,000 
cu. ft. of air per minute — enough to 
blow the whole summit of the hill at 
Marianna away if compressed* The 
fan and its accessory machinery, it is 
said, will involve an expenditure of 
$ 200 , 000 * 



REBUILDING A HIGH RAILROAD 
BRIDGE 

Owing to the steadily increasing 
weight of locomotives* railroads are 
obliged to rebuild or strengthen many 
bridges which were sufficiently strong 
a few years ago* but which are no 
longer equal to the loads the companies 
would like to put upon them. 

An instance of this is the big Queen 
and Crescent bridge over the Kentucky 
river. In order to increase its stability, 
concrete is being built up around the 
steel supports* As the bridge is 286 
ft. high and 1*100 ft. long, connecting 
two almost perpendicular bluffs the 
problem of supplying working material 
to the repair gangs at the foot of the 
piers without interrupting the regular 
railroad traffic, is not as simple as it 
looks* 

By closely examining the accompany- 
ing illustration it will be seen that up 
under the railroad tracks at the top of 
the "ted pier, a large hopper has been 
built from the bottom of which a chute 
runs inside of the pier to the work plat- 
form* two hundred odd feet below. 
Through this chute cement and sand 
are shot down as needed, while the 
heavier crushed stone is lowered from 
the crane shown. In this way the con- 
struction train is quick! v unloaded and 
run out of the way for the passing of 
the regular trains. Water for the mix- 
ing of the concrete is, of course, easily 
pumped up from the river below. 
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Work or Thts Bridge Does Not Delay Regular Traffic Over It 
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BALLOONING AND PARACHUTING, ITS UPS AND DOWNS 

How It Feels to Drop from the Clouds 
By the Australian Aeronaut, Captain FenfoJd (Founder of the Aero Club of Australia! 



The old temperance motto +b N ever 
take a drop too much" applies very 
forcibly to those tv ho have adopted the 







Baboon Fist off Into Air— Parachute and Aeronaut 
Suspended frOitt It 



somewhat elevating, yet hazardous 
avocation of an aeronaut. The princi- 
pal essentials for success are: A thor- 
ough knowledge i»f what yon are about 
to perform, to be possessed of a 
steady nerve and a cool head under 
the most trying circumstances, quick, 
watchful and ready to act and operate, 
and to do just the right thing at the 
proper moment, as the slightest hesita- 
tion and mistake may cost vou your 
life. 

Having overhauled your parachute 
cloth and cords before the ascent, you 
(he or she, as the case may be, as some 
of the gentler sex now perform with 
great success) sit on the trapeze, or 



rope sling, and as the word is given, 
the balloon is let go, and up you rise. 
The first objects that attract the aero- 
naut's attention are the ring of specta- 
tors around the inflating arena, and the 
buildings in the park where the ascent 
is made, but as you are being carried 
rapidly upwards, like the rising in a 
fast traveling elevator, the country 
around expands itself to view, the 
ground beneath running away like the 
sensation experienced when standing 
on the platform at the rear of a fast 
moving train, and it is also a peculiar 
fact that one of the most conspicuous 
objects seen from a few thousand feet 
up is a line of railway, which stretches 
like a Mack serpent across the country, 

A magnificent panorama is presented 
to view, the landscape for miles around 
lays itself out like a gigantic map, 
streets and villages blend themselves 
into a huge real estate plan. At this 
height (about 3,000 to 4,000 ft.), assum- 
ing that the aeronaut has ascended 
with a hot air balloon (the usual 
method for parachuting), the balloon 
stops ascending, A perfect feeling of 
contentment and safety assures the 
mind, and the aeronaut is enabled to 
glance around at the surrounding coun- 
try and enjoy the scenery to the full, 
observe any prominent landmarks, and 
get an idea of where he is likely to 
land. All is silence at this height, no 
dizziness is experienced, nor is it the 
same sensation as when looking from 
a lofty building; but soon a rustling of 
your parachute cloth is heard overhead, 
it tells you the balloon is cooling and 
descending, and seeing you are over a 
fairly clear spot, you prepare to drop. 

Glancing up at your parachute to see 
if the cords are disentangled, you grasp 
your trape/.e rope by one hand, your 
cutaway line with the other, cross your 
legs around your trapeze bar, collect 
your thoughts, and pull the knife. At 
once the wind rushes past you, the 
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trapeze seems not to hold your weight, 
you fall as if pushed, tin prepared, from 
a high stage into the water at the baths. 
You look overhead to see the para- 
chute open, the parachute doth is drop- 
ping in a bundle to reach you as it 
were, but before it does, your weight 
tells and pulls the cords straight, the 
wind catches under the cloth of your 
canopy, you have a lew anxious mo- 
ments as il slowly unfolds like a huge 
umbrella and with a slight tug las if a 
fish were running away with your fish- 
ing line) you are supported like a 
feather, and you experience a feeling of 
satisfaction and safety. Down you 
float to terra Anna like a bird on out- 
stretched wings, and if it is a calm day, 
your descent is almost vertical at the 




Ready to Cut Away from the Balloon 





















- 
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Parachute and Aeronaut Dropping from Balloon 



rate of 8 to 10 ft. a second. When 
nearing the ground the earth seems to 
rush up to meet you, and what, at a 
height of a thousand feet seemed a 
small box in an allotment, turns out 
now tn be a good sized house. You 
reach the ground as if in a free drop 
from a height of about 4 ft. 

The most exciting part of parachut- 
ing is making a good landing, espe- 
cially where trees or buildings are 
about, but with a little experience you 
soon learn to manipulate the parachute 
cords, and thus cave or direct the can- 
opy to bear you in the direction re- 
quired. 



FORMIC ACID FOR DYEING 

Formic acid, which has become a 
formidable competitor to acetic acid in 
the dyeing trade of Germany, is found 
in a natural state in ants, caterpillars, 
leaves of fir and pme trees, and in the 
common nettle. It also forms itself m 
a distillation of sugar, starch, and tar- 
taric acid. It is extracted commercially 
by beating crystallized oxalic acid with 
glycerin, from which it is withdrawn 
by means of distillation. 

Although chemically pure formic 
acid is used in small quantities for 
medical purposes, and to some extent 
hi the manufacture of fruit essences, 
its chief commercial application is in 
the dyeing and tanning trades, in whkj 
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its corrosive effect is of great value. 
For dyeing purposes it is now substi- 
tuted where formerly 80 per cent acetic 
acid was used. It gives to mercerized 
cotton the rustling effect of silk, and in 
silk trades it is used advantageously to 
produce the sheen. 



of the coins were marked and the find- 
ers of these received $5 gold pieces in 
return for them. The game was for 
the children, about 1,000 of whom 
joined in the search. But few hours 
elapsed before nearly all the pennies 
were found and the prizes claimed* 




Ocwri (jht‘&.l tiy J- J- Williams 



Photographic Pineapple from Honolulu 



HUGE PHOTOGRAPHIC 
PINEAPPLE 

Photographic proof that vegetables 
grow large in Kansas was published in 
the July issue of this magazine, and as 
a result this proof comes from Hono- 
lulu to attest that one of America’s 
Pacific possessions is as great in photo- 
graphers and pineapples as is Kansas 
in photographers and cabbages. 



LINCOLN PENNY GAME 

As a novel feature of an old-fash- 
ioned barbecue held at Randle Heights, 
Washington, D, Oh, on Labor day, 1.000 
Lincoln pennies were secreted about 
over the highlands, under small stones, 
the ends of logs, in tufts of grass, and 
other places easily accessible. Twenty 



WOODEN SKELETONS FOR 
DIRIGIBLE AIRSHIPS 

At the recent aerial exposition at 
Frankfort, Germany, a German in- 
ventor exhibited a wooden skeleton for 
the rigid type of dirigible airship that 
created much interest and speculation. 
The skeleton on exhibition was 100 ft, 
long and 8 ft. high, yet it could be 
easily lifted by two men. 

The claims advanced in its favor are 
based upon its shape as well as its 
wooden construction. The elasticity 
of the wood, which is Canadian pine, 
is believed to make such a skeleton less 
liable to bending or breaking than is 
aluminum. When coated with water- 
proof varnish, it cannot be affected by 
rain, heat, or cold, and most important, 
it can be repaired at any place where 



POPULAR MECHANICS 



569 







Wooden Dirigible Airship Skeleton 



there ts an ordinary carpenter, while 
an aluminum frame requires special 
experience and tools. The shape of the 
skeleton is claimed to offer less resist- 
ance to the air and a better maneuver- 
ing ability than airships of cylindrical 
form, and better resistance to attacks. 



Still another claim set forth is that 
wood cannot he electrified* while a 
thunder storm means great danger to 
an airship of the Zeppelin type. The 
aluminum, it is said, may even produce 
electricity through the friction be- 
tween the metal and the envelope. 
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Yes* children, the really important 
thing about the discovery of the North 
Pole is that Santa Claus has perma- 
nently closed his toy factory there and 
moved South. 



Gen la [ns 45 Gears 

Spur, bevel* worm, crown > helical or 
spiral, herring bone* intermittent, sec- 
tor, elliptical and planetary* 



Newest Type of Submarines 



THE BRITISH SUBMARINE 
ACCIDENT 



INTERESTING MACHINE TO 
DEMONSTRATE GEARING 



On the night of July 15, the British 
submarine boat designated as i+ C 11,” 
was sunk by the cargo steamer “Eddv- 
stone" while maneuvering with seven 
others oil the Haisbn rough lightship* 
Only three of the crew of ll> escaped. 
The Eddy stone ran in among the little 
fighters during a fog, striking the sub- 
marine and going completely over her* 
Two of the submarine flotilla ran into 
each other in endeavoring to avoid 
being struck* but neither was serious- 
ly damaged. 

The illustration shows the little fleet 
that was run into. The big diving fins 
at the bows are the latest idea in sub- 
marine navigation. They act like the 
horizontal rudders of aeroplanes, the 
angle at which they are set giving the 
little vessels a tendency to dive down- 
ward, shoot upward* or hold a level 
course. 



To demonstrate the operation of 
gearings, L. C. Scott* superintendent 
of mechanical shops at Highland Park 
college in Des Moines, has constructed 
a machine only 14 by 16 in. that con- 
tains 45 gears. In this arc the 10 most 
commonly used gearings* They are: 
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WOOD GROWS IN FORM OF 
FLOWER 

A kind of wood that grows in the 
form of a flower, and is called a flower 
because of the lack of a more appropri- 
ate name, is found on the sides of 
Mount Agita and around the seared 
edges of the volcano of Fuego, in 
Guatemala, It has four distinct petals, 
the outsides of which are covered with 
bark, and the stem, usually about a 
foot high, is solid and also covered 
with bark. The growth measures 




The ‘"Rose at Heir 1 



nearly a foot across and is called the 
“ Rose of Hell" because found at the 
edges of the crater. 



WORLD’S FAIR TO CELEBRATE 
PANAMA CANAL 

A company with John D. Spree kels* 
one of the leading men of California, 
at its head, and with U. S, Grant, fr,* as 
one of the directors, was incorporated 
in September to celebrate the opening 
of the Panama Canal in 1915 by a great 
World's Fair, fhe exposition, intended 
to equal, If not surpass, any great fair 
ever held on the Pacific coast, is to be 
at San Diego, Cab The company is 
capitalized at $1,000,000, 



CROQUET ON THE FRENCH 
SEASIDE 



Croquet in the sands of the French 
seaside resorts is a favorite game with 




French Children on ihe Seashore 



the children, nearly all ol whom play 
in their bathing suits between splash- 
ing journeys into the water. The sand 
is usually compact enough to allow the 
balls to roll as nicely as on a lawn. 



FORT SHAPED LIKE 
STEAMBOAT 

This old fortification, which is Fort 
Fin castle, located near the top of the 
famous "Oueen Staircase ’ in Nassau, 
Bahama islands, curiously resembles a 
modern side-wheel river steamer in 




i’Loiti by ^V. Jl, Pojh' 

Shipshape in Kut One Sense 



shape, as seen from the point from 
which the photograph was taken. 
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PROJECTILE OF 16-IN. GUN 

The giant projectile, compared with 
the size of a soldier in this illustration, 




Giant Projectile af Giant Gun 



is intended for the great 16-in. gun of 
the United States army, the largest 
gun in the world. The projectile 
weighs 2*100 lb., requires 400 lb. of 
powder to project it> and costs nearly 



$1,000* The Secretary of War has 
recommended a battery of such 
weapons to guard the approach of the 
Panama canal on the Pacific side. 



FIRE HOSE WASHES HORSE 
FROM QUICKSAND 

Saving a horse from death in quick- 
sand by the aid of a powerful stream 
of water has demonstrated a somewhat 
new and unusual mission for fire de- 
partments located in sections where 
such death traps abound. A horse, 
driven by two boys, became caught in, 
quicksand at the edge of a creek in 
Jackson, California, and gradually 
sank up to its shoulders. The persons 
who witnessed the accident were some- 
what in doubt as to the proper pro- 
cedure, and, as in many such cases, the 
fire department was called out. W hen 
the latter arrived only the horse's head 
was above the water and quicksand, 
but hose connections were made and 
the force of the stream sluiced the sand 
away siifhcien tly to allow the animal 
to be extricated. 



CORK FABRIC CLOTHING 

Cork, cut in very thin sheets and 
treated to remove all resinous matter, 
is being used in France in the making 
of waterproof garments and hats, caps, 
and shoes. After treatment it becomes 
as flexible as leather and will not break. 
In the manufacture of garments such 
materials as cotton, silk, wool, and felt 
are coated with it. 




Twij Sample s, of C&fk Fabric Made Lb France 
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Natural Cellar and Observatory Combined 



CELLAR IN BIG BOULDER 

Pew people in this country have cel- 
lars hewed out of solid rock, but such 
is the possession of a resident of Coupe- 
ville, Washington. In the yard is a 
huge rock which sits near the home of 
the owner. It is approximately 20 ft. 
high and 55 ft. in diameter. Vines 
grow in profusion over it and a stair- 
way leads from the side next the house 
into a small alcove a few feet above the 
ground. This space is used as a cellar 
or storehouse. Another ladder runs to 
the top of the rock where visitors are 
taken for an uninterrupted view of the 
surrounding country. Flic country 
about is not rocky and one can hardly 
conjecture how this huge stone got 
where it is. 'That it may have fallen 
from a meteor is not unlikely. 



CALIFORNIA HAS COTTON 
CROP 

The experimental planting of cotton 
on 1.500 acres of land in the Imperial 
valley. California, has proved so suc- 
cessful that cotton is being hailed as a 
new staple product of that state. The 
picking of this, California’s first cotton 
crop, commenced in September on the 
arrival of 200 Mexican cotton pickers. 
It is said that the crop will give the 
growers a profit of from *-50 to $75 an 
acre. 




— „ 




FROZEN MEAT FROM CHINA 

England is furnished with refriger- 
ated and canned meats by many coun- 
tries and colonies, but the recent ship- 
ment of a consignment of such food 
for the English people from China has 
caused more than a little comment by 
the English press, from which this 
curious cartoon is reproduced. The 
shipment in question included 4 ,(Uj 3 
pig carcasses, 1,345 deer carcasses, 12 
beef quarters, 21,048 cases of eggs 
I frozen in tins), 10,074 cases of game, 
comprising wild geese, wild ducks, 



E Vmrlt^y UnH 
StorsBe, Luiui-uu 

pigeon, teal, snipe, anti pheasants; and 
8J18 cases of poultry. 
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Oil Tanks ignited by Lightning 



MOVING TEXAS TOWN BY 
TRAIN 

Moving small town or settlements 
bodily seems to be a growing item of 
railroad traffic in the western states, 
several instances having already been 
recorded* The creosote tie plant of 
the Missouri, Kansas & Texas railroad 
at Greenville, Tex., was recently de- 
stroyed by fire* A decision to rebuild 
the plant at Denison, Tex., necessitated 
the moving of the homes of the men to 




20-CaT Train of Homes 



that locality. Consequently, homes and 
portions of homes were loaded onto a 
train of 50 flat cars* 



THREE OIL TANKS DESTROYED 
BY LIGHTNING 

During a severe electrical storm in 
August, three great crude oil tanks of 
a pipe line near Cygnet, Ohio, were 
struck in quick succession by lightning 
and ignited. Each tank contained 
about 30,000 barrels of oil, some of 
which was saved by starting the held 
pumps and pumping until the oil be- 
came too hot to be handled. During 
the earlier part of the conflagration, 
which lasted about 30 hours, a gang of 
350 men worked like mad to dig dikes 
around each tank, so that the boiling 
oil would not spread to other tanks in 
the vicinity. She estimated loss of oil 
and tanks was $100,000. 



Because a New Jersey man whose 
barn was burning had no money with 
him to pay for a telephone message the 
girl at "central,” rigidly obeyed orders 
and refused to allow him to call for 
the fire department. As a result the 
farmer lost $1,500. 
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Formation of the Cyclone 



SQUIRREL STARTS FOREST 
FIRE 

A recent forest fire in the Grass Val- 
ley region of California that spread 
over a wide territory, doing great dam- 
age to timber and in many instances 
to crops and ranches, is claimed to 
have been caused by a squirrel and an 
electric wire, At the precise point 
where the fire started the charred car- 
cass of a ground squirrel was found at 
the foot of a giant oak tree. Just at 
this place two heavily charged electric 
wires were also found, one of which 
was hanging over a branch. The tree 
and its limbs had been heavily coated 
with moss, which at the time of year 
the fire occurred was as dry as tinder. 
The squirrel, so the investigators de- 
cided, had become caught between the 
two wires and formed a short circuit* 
the intense heat generated had melted 
the wire that fell across the branch, 
and this had ignited the moss. 



FORMATION OF CYCLONE AND 
ITS EFFECT 

This series of illustrations is prob- 
ably as extraordinary as any in exist- 
ence, showing the formation of a cy- 
clone and views of the devastation it 
was accountable for. The photograph 
of its formation was as seen from Mor- 
ton, Kansas, June 24 of last year, It 
was first seen as a whirlwind dose to 




Cfirjrfglit, IUOS-. by Rcwl, Morten, Kan. 



Cow Carried Half Mile Through Air 
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Oorertatit, I UI'N, by lifrctl, Morton, Kan. 

Farmhouse Damaged hy Merm 



the earth and as this gained in size 




and vdocitv tile point was drawn down 



from the clouds above, getting lower 
and lower until it formed the funnel 
shape and became the real twister. 
Thus all cyclones are formed. The sec- 
ond photograph shows a cow, only one 
of 4-J tli at were carried over half a mile 
through the air by its force, and so 
high up that some people took them 
for birds. Another photograph gives 
a clear idea of all that was left of a 
farmhouse, and another shows two 
sides taken out of a house while the 
other two and the roof were left stand- 
ing. The telephone seen on one wall 
was not injured, nor were the wires 
broken. 

The only constructions that were left 




Ruins of a Farmhouse 
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uninjured were several round water The two illustrations, one of which 
tanks of galvanized metal, used for shows a number of the dead and in- 
watering stock* 



HOW SHACKLETON’S MOTOR 
SLEIGH WAS OPERATED 

The motor sleigh which Lieut. 
Shackleton used on his recent and al- 
most successful clash to the South Pole 
is drawing considerable attention in 
England because of the excellent con- 
dition in which it came through the or- 
deal and the method by which it was 
operated* In all its vital parts the ma- 
chine is as good as new, and there 
never was a breakage. Even the tires 
used are in marvelously good condi- 
tion. 

So intense was the cold that the lu- 
bricating oil, although of special qual- 
ity, froze up at once in the tank and 
pipes, A can of oil had to be slung close 
to the engine to keep it warm, and this 
thawed oil was used from time to time 
as required* A small quantity had to 
be poured into the base chamber every 
hve minutes. When it was desirable to 
start the engine, a small tray, fixed 
around the carburetor, was filled with 
gasoline* This was ignited and served 
to warm up the carburetor, so enabling 
the gasoline to become vaporized 
for consumption in the engine. De- 
spite the drawbacks of a temperature 
of 30 deg. below zero, the engine 
worked to great satisfaction* 



LAND LOTTERY MARRED BY 
FATAL COLLISION 



Two electric trains running between 
Spokane, Wash., and Coeur d'Alene, 
Idaho, the scene of the recent govern- 
ment land lottery, collided on a curve 
at La Crosse, Washington, killing 13 
outright and injuring (JO passengers. 
Both trains were overloaded, all trains 
having been crowded during the land- 
drawing. The disaster is claimed to 
have been caused by an extra train 
running beyond the switch at which the 
meeting with the other train should 
have taken place. 



Removing the Dead and latju red— General View 
of the Wreck 

jured being taken from a shattered car, 
were taken a few minutes after the 
wreck occurred* 





ARTISTIC CONCRETE BUILDINGS— No* 1, Residence ot Alexander Coeftrane, East View, 
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A FOLDING WAGON-HOUSE 

A German engineer has recently de- 
vised a bivouac wagon of an extensible 
nature to take the place of tents. When 
compressed, it can easily be drawn by 
two horses; but when extended, it pro- 
vides several compartments for pri- 
vates, in each of which arc Id cots, 
seats, tables, and utensils for washing; 
an officers' room, large enough for four 
clerks, with chairs, tables, and record 
closet ; a cabin for officers, well 
equipped with conveniences, and a 
kitchen with all necessary utensils. 
From the roof of the kitchen rises a 
tower that when folded, does not ex- 
tend above the wagon top, but which 
can be extended fully 90 ft, for use as 
a point of observation or as a wireless 
telegraph station. In the different 
rooms the fixtures are so placed that 
when the wagon is drawn together 
again they will lit exactly into their 
proper places. Steps lead to the up- 
per story. 

This is all made possible on one 
wagon in the following manner: The 
walls of the separate divisions, placed 
above each other in pairs, are made 
of sheets of spring steel, and are con- 
nected by hinged joints. In the entire 
mechanism there is not a single spring 
or cogwheel. When closed, the wagon 
is covered by aluminum sheets, tying 
above each other, and it is these, drawn 
out like an accordion, that serve as 
roofs for the partitions. When the 
wagon is to be extended, two anchors, 
which fit into the rear axle, are placed 
in tR e ground, in order to hold it firmly 
in place. By means of a winch, fas- 
tened to the front part of the vehicle, 
a wire rope is drawn in, this serving 
to open the extensions. In an incred- 
ibly short time the wagon can be trans- 
formed into a house of IS compart- 
meets, for hospital or other purposes. 



Concrete hot- water or steaming 
tanks cost more than such tanks made 
of wood, but their durability, freedom 
from leakage, and non- conductive 
properties are claimed to make such 
tanks a good investment. 



CONTINUOUS WOODEN WATER 
PIPE 

In a recent issue this magazine pub- 
lished a short article describing ma- 




ps p« Line That Carries 30(3- Ft „ Head 



chin c-ban ded continuous stave pipe for 
the great overland pipe lines of the 
west, of which one of these photographs 
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pivcs an excellent example, while the 
other shows its installation as part of 




Laying Slave Ripe it* Street 



a city irrigation system. This latter 
line is of 14-in, pipe laid in a street in 
Boise, Idaho. 

The first mentioned photograph 
shows a line that carries water across 
the Snake river and valley near Preston, 
Idaho, This line at its lowest point, 
which ts on the specially constructed 
bridge that carries it across the river, 
is under a head of 300 ft*, clearly illus- 
trating the immense pressure such pipe 
can stand. After crossing the bridge, 
the line rises vertically 300 ft. in a hori- 
zontal distance of only 420 ft. The 
diameter of the pipe is 5 ft. 



The “Hying visit'* so often men- 
tioned in the country weekly bids fair 
soon to become literally true. 



FRANCE PROHIBITS WHITE 
LEAD IN PAINT 

A fight against the use of white lead 
in paint was started in France in 1004, 
and since then the battle progressed 
through different stages until in July 
of this year a law prohibiting its use 
was finally passed. It was claimed 
that white lead was injurious to the 
health of the painters, but as the death 
rate was very low, averaging only one 
in every 7,000 or 8,000 painters, the 
contemplated law was fought for some 
time. 

Another point upon which the two 
French houses differed was whether an 
indemnity should be allowed to manu- 
facturers of white lead for damages 
they might sustain from the loss of the 
market for the goods they had on hand. 
The law as finally passed prohibits the 
use of white lead in painting buildings, 
inside or outside, after the expiration 
of three years. Within that time it is 
believed the manufacturers will be 
able to dispose of their product now 
on hand. 



AUTOMOBILE WILL SPREAD 
THE GOSPEL 

This automobile was especially de- 
signed for the use of Miss Anna L. 
Cartwright, a well-known evangelist, 
who will tour several states spreading 
the Gospel. The platform at the rear 
is the speaker s rostrum. The sides 
and end of the auto mav be closed bv 

■■ v 




Ar+ Eva n g-c Jis t ' s Gospel Auto 



curtains when desired, [ he entrances 
to the body of the car are by steps and 
doors in the center of each side. 
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OLD PIANOS AS LIBRARY TABLES 

The old, out-of-date square piano, an many of the old pianos are usually of 
instrument that can now often be a better quality than now used for 
picked up for a few dollars, makes a piano cases, and if the design is some- 




Qld-Ffl-shionrd. Square PiaitD Converted into Tabic 



handsome table for living room or what quaint, as in this instance, such 
library, as is shown in this illustration* an addition to the furnishings of a 
The rosewood or mahogany cases of room adds artistic dignity. 



CHINESE STYLE IN MODERN INDUSTRY 

By Dr. Alfred Grade n wit*, BtrlSrt 



The very rapid adoption and assim- 
ilation of European science and engi- 
neering by the Chinese, is perhaps not 
sufficiently appreciated. While being 
less prone to sacrifice their own civil- 
ization than their ancient disciples, the 
Japanese, they have, in fact, come to a 
full comprehension of the necessity 
for making some concessions to the 
European mind, in order to keep up 
their paramount position in the Ear 
East. 



Among the outward signs of this 
revolution should be mentioned the 
gradual development of a network of 
railwa} p s, and the rapid spread of mod- 
ern constructions comparable in every 
respect to the productions of European 
industry. Now it these constructions 
obviously arc in striking contrast with 
the character of the native architecture 
and engineering, a beginning fusion 
between these two heterogeneous ele- 
ments can be noted occasionally, 
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There is no doubt but that the mind of 
the nation will* in a possibly not re- 
mote future, affranchise itself from any 




Chinese Water Tower 



foreign domination by harmonizing 
the trivial style of modern engineering 
with the special exigencies of its ori- 
ental civilization* So far, it is true, the 
people cannot dispense with the serv- 
ices of European engineers, entrusted 
with the erection of all kinds of con- 
structions for which their own national 
resources arc still inadequate. 

When designing the water tower 
represented in the accompanying illus- 
tration, Air. August Kldnne. ■ '! Dort- 
mund, had the ingenious idea of meet- 
ing those aspirations of the Chinese by 
imparting to the decorations a typical 
Chinese character, while leaving to the 
technical part its strictly modern dis- 
position. 

This tower is destined for the water 
works in course of construction at 
Pekin, the old imperial city, t hough 
the scheme designed by Kloime neces- 



sarily was rather more expensive than 
would have been a plain water tower 
adapted to the Western mind, the 
Chinese were so greatly impressed by 
it that they did not hesitate to accept it. 

The tower. ft. in height and 

18 h T 0 b 0 gal. in useful capacity, is in- 
stalled on a projecting tinder-structure 
similar to that of the Eiffel Tower, 
which rests on six pillars, Beautifully 
decorated flights of stairs lead up to 
the several platforms whence a beauti- 
ful prospect is enjoyed. The water 
tower is to serve as an observatory 
tower also. 

The different sections of the frame 
surrounding the tower, which, under 
ordinary conditions, would have been 
left free, have been filled up with 
decorations of a reallv artistic char- 
acter. the most imposing being those 
arranged at the two main portals, viz, 
the grimacing faces of the Sun God, 
and two giant dragons, seeming to 
climb up to the summit of the tower 
nr the pursuit of a sphere, exciting their 
curiosity. 

The three remaining portals, like the 
remainder of the framework, comprise 
artistically' forged decorations. On the 
second, third* and fourth galleries are 
A mated electric lamp supports, which, 
by night, convert the tower into a giant 
candelabrum. The roof is resting on 
projecting brackets, to each of which is 
fixed a bdl with its hammer of such 
size and weight that no wind short of 
a real tempest will be able to set it 
ringing. 

The staircases, arranged on the four 

sides, lead up to the under-structure 

4 if the tower. The pillars, as well as 

the whole of the foundation frame, are 

provided with supports for electric and 

incandescent lamps. The base of the 

tower is ornamented with garden plots* 

The whole of this construction thus 

forms a reallv novel kind of tower, 
* 

which, situated as it is in front of the 
Imperial Palace, will not fail to attract 
the attention of visitors of all nations* 



A large department store built last 
summer in Milwaukee has on its roof 
a landing for airships* 
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DENATURED ALCOHOL (INDUSTRIAL 

ALCOHOL) 

By Dr, Harvey W. Wiley, Chief of Bureau of Chemistry, U. S, Department of 

Agriculture 



ARTICLE JJ1 

Materials for Making Industrial 
Alcohol 

Common Sources of Alcohol, Up to 

the present time the chief commercial 
source of alcohol or high proof neutral 
spirits in the United States sms been 
Indian corn. Both cane and beet mo- 
lasses, residues of the manufacture of 
cane and beet sugar, have been utilized 
to a limited extent, but the quantity 
made from these sources has not been 
relatively large, 

\\ hen the best methods of manufac- 
ture are employed, pure alcohol can be 
made as well from the lowest grade 
and no grade maize as from the best 
grades* The lower grade of grain, the 
lower the yield, and it is a simple cal- 
culation of comparative profits which 
leads to the purchase of either no 
grade or the lowest grade of maize. 
The higher grades are not used to any 
commercial extent foT spirit making. 

The molasses used for the manufac- 
ture of neutral spirits is, as a rule, the 
cheapest grade of cane molasses on the 
market, not suitable for human con- 
sumption nor for making rum. Beet 
sugar molasses is never used for hu- 
man consumption nor for rum making, 
and that devoted to alcohol making is 
the residue alter all the sugar possible 
has been removed by successive crys- 
tallization, ft is interesting in passing 
to note that one of the purest samples 
of neutral spirits that has come under 
my observation was made from beet 
molasses. The distilleries making neu- 
tral spirits from cane molasses are lo- 
cated in Louisiana, Massachusetts and 
New York ; and those making spirits 
from beet molasses, in Michigan and 
California. 

Ju Germany neutral spirits are made 
chiefly from potatoes and partly from 
beet molasses; and in France, chiefly 



from beets or beet molasses, and to 
some extent from wine. Formerly al- 
cohol was made largely in France from 
uine and this led to the name "spirits 
of wine" which is still a synonym for 
alcohol. In England neutral spirits or 
"silent spirits," as there called, are 
made quite exclusively from Indian 
cum imported from the United States 
for the product used to mix with 
whisky and from molasses for the 
product intended for industrial pur- 
poses, ( )ther cereals such as rye, bar- 
ley, oats, and wheat have been oc- 
casionally employed for spirit making, 
but not to any important commercial 
extent. 

The quantity of neutral spirits pro- 
duced in the United States during the 
fiscal year ended June -10, 1P08, was 
proof gallons. 

The quantity of commercial alcohol 
( heads and laiL of neutral spirits) 
manufactured during the same time 
was HhS40J54.0 proof gallons. 

The quantity of alcohol reported for 
denaturing for industrial purposes dur- 
ing the same period was Ul 2*2*808 
proof gallons. 

These data show that although the 
law permitting the manufacture of de- 
natured alcohol for industrial purposes 
has been enacted for two years, the 
quantity produced Is not very large. 
"Phis shows either that industrial al- 
cohol is dear for common use or else 
the people have not vet learned to ap- 
preciate its value. Both of these causes 
probably are active in restricting the 
consumption of the product. 

Materials for Making Industrial Ab 
eohoL It is evident that any sub- 
stance suitable for the manufacture of 
commercial alcohol or neutral spirits 
may also be utilized for product fig the 
industrial article. Why then should 
there be any further discussion of this 
subject? For the simple reason that 



Coitfrirfit. 1 1>09, H? Por'ilar M^rhanJcs Co. 
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if only the materials heretofore in use 
are still to be employed, industrial al- 
cohol in the future will continue to be 
made where it is made now, viz, in the 
Urge distilleries and by a few large 
operators. If alcohol making is to be 
diffused In the form of small distil- 
leries among our agricultural popula- 
tions, there will have to be built a 
new and small type of apparatus that 
can be economically operated and 
knowledge of how to operate these 
small apparatus will have to be widely 
disseminated. First of alt it may be 
laid down as a basic principle that the 
success of the small type of farmers’ 
stills, if there is to be success, will be 
due largely to the opportunity of util- 
izing materials which are practically 
valueless and which if not used for this 
purpose will he wasted. In other 
words, the raw material for agricul- 
tural distilling must cost nothing more 
than the expense of handling it. It is 
only on this condition that the small 
still, no matter how effective and how 
skilfully operated, can hope to com- 
pete with its big brother typified by 
the giant Peoria spirit house. 

The advantage of the agricultural 
still, if it is to have any advantage, is 
found in the fact that on farms, espe- 
cially large farms, are often found 
large quantities of fermentable matter, 
representing a waste product which 
may be utilized for the manufacture 
of alcohol at practically no expense 
for the raw material. W ith a small 
distillery on the farm or near by, these 
materials could be devoted to the man 
u fact tire of alcohol. Unmarketable po- 
tatoes, cereal grains, apples, peaches, 
melons, green corn, etc., are articles 
which might thus be utilized. 

Cereal grains arc sometimes affected 
with fungus and other diseases which 
render them wholly unfit for food for 
man or other animals. Musty maize 
is known to produce a very serious 
disease, pellagra, and rye affected with 
ergot can not be eaten bv man nor 
safely fed to other animals. In the 
Northwest, the cereal crops are often 
injured bv frost and in rainy regions 
mould after harvest, thus becoming 



unfit for market. The food and drugs 
act forbids the shipment of such in- 
jured grains in interstate commerce as 
animal foods, and the farmers ought 
not to use them at home for that pur- 
pose. Thousands of melons arc left 
to rot in the fields and thousands of 
bushels of apples and peaches hang on 
the trees unharvested or decay on the 
ground. 

The markets of our cities are bur- 
dened with partially decayed or de- 
based fermentable materials, such as 
green coni, melons, fruits, and pota- 
toes. 

The sugar industry is rapidly grow- 
ing in the United States and the quan- 
tity of molasses unfit for human food 
is in like measure increasing. In fact, 
the art of sugar making has been so 
improved that the molasses from which 
more than one crop of sugar crystals 
lias been removed, is no longer suitable 
for human consumption. The so called 
"refiners 7 sirup, 7 the last residues of 
the most perfect extractions of sugar 
and carrying often from ft to 8 per cent 
of soluble mineral matter, is much bet- 
ter suited to the distillery than the 
table. It is to such sources of waste 
raw material that we must look for the 
success of the small alcohol distillery. 

Quantity of Fermentable Matter in 
Different Materials, The amount of 
fermentable matter in the common 
materials used for the manufacture of 
alcohol is the sum of the starch and 
sugars which they contain. It is true 
that certain forms of cellulose and 
gums found in these materials yield 
alcohol after hydrolysis, but usually 
only after hydrolysis with an acid at 
a high temperature. This treatment 
usually destroys as much sugar as the 
hydrolyzed cellulose produces, so that 
little if any gain comes of treating 
th ese bodies with an acid under pres- 
su re. 

Starches and sugars generally exist 
together in these fermentable materi- 
als. Tn the cereal grains there is a 
great deal of starch and very little 
sugar, with the exception of green In- 
dian corn where the percentage of 
sugar to starch Is relatively very high. 



POPULAR MECHANICS 



5S5 



In melons and fruits, on tlie contrary, 
there is much sugar and little starch, 
in molasses there is practically no 
starch, the sugars providing nearly all 
the fermentable matter, in niulasses 
the process of fermentation is pro- 
moted by the previous treatment of the 
material with a dilute acid in order to 
convert the sucrose (ordinary sugar) 
into its fermentable products, levulose 
and dextrose. The starches, as has al- 
ready been described, are converted 
into fermentable sugars by malt. 

Indian Corn, Tins most common 
source of alcohol contains in round 
numbers 10 per cent of fermentable 
matter. The typical composition of 
Indian corn is shown in die following 
data : 

Wcijjlit of 1 (i 0 krrm !*', ."II pram?. Cl. 4 Oiinti). 

Water ....... . • UCfO tut v< L nt. 

i'rclein .............. l\£ft " 

(til . . ... 4.!T 1 

Fiber 1.71 ” 

A eli . T 1.311 - 

Starch, su^rar, etc. -71. !Vj ” 

A bushel of corn weighs 56 lb. and 
yields 39.2 pounds of starch and sugar, 
lly hydrolysis it increases in weight 
about hve per cent, in all a little over 
41 lb, which yields half its weight of 
absolute alcohol, in round numbers 30 
11 >* . or about 31 lb. of 95 per cent alco- 
hol. Theoretically, a bushel of com 
will yield a little over five gallons of 
proof spirits, but in practice it is diffi- 
cult to secure this quantity, The richer 
in fermentable matter, however, the 
more nearlv the theoretical yield is 
realized in practice* 

There are cultivated in Indian corn 
in round numbers, 100,000,000 acres, 
yielding an average of about 27 bushels 
per acre or a total crop of 2,700,000,000 
bushels. Assuming that the total out- 
put of alcohol of all kinds (except bev- 
erages) is 125,000.000 proof gallons, 
it is seen that 21,000,000 bushels of 
Indian corn would provide the whole 
amount, a very small proportion of 
the entire crop. 

Potatoes, The total area devoted to 
potatoes in the United States is ap- 
proximately 3,000,000 acres, the aver- 
age yield being only about 00 bushels 
per acre. The best potatoes are sup- 



posed to be grown in the northern 
part of Maine, but excellent tubers are 
produced in all parts of" the country. 

The average composition of Maine 
potatoes is shown by the following 
data : 

Water ....... + ........... . , . . T7A> y,ee cent. 

Starch ** '* 

Killer IMirtt ” 

f "ft jt <*i n L h ,Ht *" “ 

Ash n.su +J ♦* 

Undirt^nminej .............. li.Otj " 

It would not be fair, however, to 
assume that potatoes which would be 
used for alcohol making contain as 
high a content of starch as indicated, 
Such would not be the case. The culls, 
consisting of small, immature or in- 
jured tubers, would contain a much 
smaller per cent of fermentable mat- 
ter, probably not over 12 or 14 per 
cent. 1 he good potatoes would yield 
about 0 lb. of ulcnlud per hundred and 
the culls only i\ nr 7 lb. In other words, 
it would require 100 ll>. nf cull potatoes 
to make one gallon of industrial alco- 
hol of 95 per cent strength. Other 
root crops which might he utilized for 
alcohol making are as follows: 

Slarcli fimJ tugar Alcohol 
Per cmh. |Vr 1(K) lb. 



Cassava 30 ]:> 

Sweet potatoes ......... LU lu 

Supfar beds ............. H 7 

Parsnips .... itv fj 

( arrots 4 ft 

Mangel -wttrifl £ 4 

Turriipg o 



Of these root crops it is evident that 
only cassava, the sweet potato land 
yam) and sugar beet would be suit- 
able for alcohol making, except as mere 
waste products otherwise of no value. 
The quantity of sweet potatoes and 
yams which could be grown on the 
sandy coastal plains of the South At- 
lantic and Gulf States makes them ob- 
jects of great interest in this connec- 
tion. 

Too much importance should not be 
attached to root crops as a possible 
source of industrial alcohol, in view 
of ihc small yield which can now be 
obtained therefrom and the further fact 
that they are at present prices worth 
a great deal more for food purposes 
than For any other use. With white 




POPULAR MECHANICS 



586 




"Here Come* the Bogey Man" 

— Lijnilfm Sketch 



potatoes at nearly a dollar a bushel, 
it would cost nearly 15 cents a gallon 
to make alcohol therefrom. 

Stalks of Indian Corn and Sorghum, 
At the time the starch of the Indian 
corn kernels hardens there is still in 
the stalk large quantities of ferment- 
able material, chiefly sugars. At this 
stage, the expressed sap has been used 
for making sirups and experimentally 
sugar. t he difficulties of crystallizing 
the sugars, which are largely in an 
inverted state and mixed with starch 
and gums, apparently remove this ma- 
terial from the category of economical 
sources of sugar producing plants — 
but leaves it a hopeful source of alco- 
hol. Especially is this true of those 
localities growing sweet corn for the 
market and for canning purposes. If 
all the maize stalks which furnish tins 
sweet corn could be used for alcohol 
making, they would supply a large part 
of the material necessary to the pro- 
duction of industrial alcohol, There 
are. however, great and unsolved prob- 
lems connected with the utilization of 
this material, and at the present time 
it can not be considered as available 
for this purpose. 



Cannery Wastes, More hopeful 
sources are found in the wastes of 
sweet com canneries, where large 
quantities of rejected cars, tons of cobs 
carrying large quantities of sugar and 
starch, and spoiled cans of corn give 
a rich and abundant supply of waste 
materials, which might be used with 
favorable economic results for distil- 
lation. 

Sorghum. This most valuable plant 
grows everywhere in the United States 
and especially in the semi-arid regions. 
By reason of its opulent root system 
it will make a good crop in a region 
too dry for growing successfully In- 
dian corn. It contains a sap very rich 
in fermentable matter and hears a 
starchy seed which will yield as much 
alcohol as an equal weight of Indian 
corn. The sap is readily expressed and 
is used in very large quantities for 
making a table sirup, Many attempts 
have been made to produce sugar 
from this source on a commercial scale, 
but these have not been financially 
successful. Sorghum may be consid- 
ered as a very promising source of in- 
dustrial alcohol. 

Wood Pulp and Sawdust, All woody 
fibers, straws, cane and corn stalks, etc,, 
contain large quantities of a cellulose 
which may be converted into a sugar 
by means of an acid and then fer- 
mented. In competition with starch 
and sugar producing plants, however, 
the cellulose raw material lias little 
chance of success, it is true there is 
one distillery iti this country that has 
made commercial quantities of alcohol 
from wood pulp and sawdust, but the 
cost of production will make it ex- 
tremely difficult to use this material 
with financial success. The alcohol 
made from sawdust is of excellent 
quality. 

From the above resume it will be 
seen that the materials of which alco- 
hol is made are abundant, are pro- 
duced in immense quantities even 7 ' 
year, are inexhaustible iti amount, and 
will supply every demand which the 
future industries using alcohol may 
make. 



(To be continued. 1 
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In this target an absolutely new prin- 
ciple is employed. Instead of having 
its face all in one piece it is composed 
of a series of planes, each resting above 
the other and arranged like a flight of 
steps* At a distance of 100 yards or 
more, however, the face appears as in 
one plane. Each of the series that make 
tip the entire face of the target is di- 
i ided into a series of perpendicular 
plates attached by a hinged device at 
the bottom to the frame, so that when a 
bullet is fired, the plate it strikes falls 
to a horizontal position. The dropping 
the plate exposes a background no 
painted as to notify the scorer of the 
value of the shot. If the color exposed 
is white, for instance, the scorer knows 
that a bull's-eye has been made, while 
red shows that the bullet struck within 
the four ring; a black cross* that it 
struck within the three ring; and black, 
that it struck within the two ring. 




Army Target Formed in Steps 



The target is shown in the illustra- 
til in, the black cross indicating that a 
bullet struck in the three ring. 



RESULT OF WISCONSIN FLOOD 



A rise of water in the river at 
Odanah, Wis,, was responsible for the 
damage these illustrations picture. The 
water reached a height of 10 ft. above 
high-water mark, flooding the en- 
tire town and surrounding country and 



entailing a great loss of property. The 
lone house shown in one illustration 
was floated two miles down the river 
and left stranded half buried in the 
sand. An idea of the general destruc- 
tion is clear from the illustration in 




House Carried Two Miles 



Tangle of Logs and Houses 
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Jam of Logs That Carried Bridge Away 



Oourtefij- C^ntrn] Electric Oo 
Comparing the Brightness of Lamps 

visual comparison of the intensity of 
illumination from different fixtures. 



MOST GRUESOME WAR RELIC 
IN WORLD 

The most gruesome war relic iti the 
world is undoubtedly this display of 
skulls in the village church of Sol- 
ferinp, Italy. They are memorials to 



rather than figures, a Chicago company 
has devised this simple method of meet- 
ing the requirement. 

The method is simply one of compar- 
ison, the two sources to be compared 
being located about 4 ft. apart on the 
ceiling. Under them, upon a table, is 
placed a rectangular box, provided with 
a round hole in the top and one open 
side. This hole is so located that a ray 
of light emitted from either of the 
lamps will throw a light spot on the 
horizontal shelf, on which is placed a 
piece of white paper. With two sources 
of light located as shown in the draw- 
ing, two light spots are thrown on the 
paper, and it is a very easy matter to 
select the brightest spot. The light 
rays, of course, cross: that is, the light 
from the left lamp is thrown to the 
right-hand side of the box, and the 
right lamp to the left. 



which houses and logs are tangled tip 
in a bewildering mass. The mass of 
logs in the other photograph carried 
the railway bridge away before the 
flood was over and escaped into Lake 
Superior. 



MEASURING INTENSITY OF 
LIGHT 

Recognizing the fact that the aver- 
age user of the electric light desires a 
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A Thousand Skulls as a War Relic 



tile i iod nf War. and tangible evidence 
'ii the battle of Solferirnu in lime, lSo!*, 
when the allied French and Sardinian 
armies, under Napoleon III and Victor 



! Cm man net, defeated the Austrians 
under Francis h'-eph. The a11ie> lost 
about l^.ufuo men, while the Austrians 

lost 20.000. 
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BUILDING CONCRETE PIERS 







Placing Pitts in Deep Water lor Concrete Railway Bridge 



The building of great concrete piers 
in deep water is an undertaking that 
demands the best in concrete construc- 
tion, as is shown in this illustration of 
the work progressing on four such piers 
for a railroad bridge. The steel rein- 
forcing rods stand up above the coffer- 
dams like cat-tails in a swamp. 



A VEGETABLE FURNACE 

A Prague professor has shown in 
several experiments an amount of 
Spontaneous heating in leaves that 
proves their respiration to he far 
more intense than had been supposed. 

R e c e n 1 1 v 
plucked 
leaves, in a 
condition as 
dry as pos- 
sible, were 
piled up in 
c o rn pact 
layers in a 
w i c kerwork 
basket, pro- 
vided on the 
top with a 
past eboarri 
lid, perfo- 
rated in the 
middle for the insertion of a long and 
sensitive thermometer. The basket hav- 
ing been placed in a wooden case, the 
space between it and the case was filled 
up with wood wool, so as to avoid as 



far as possible the loss of heat. The 
experiment showed that the leaves be- 
came heated in a period of 15 hours 
from about 55 deg. F. to IS 5 deg. F. 
During the following 37 hours a slow 
drop in temperature to about 80 or 85 
deg. F. was observed, after which the 
thermometer rose again to about 110 
deg. F., thereafter falling definitely and 
finally. 

The considerable rise in temperature 
observed during the first 15 hours, so 
far from being due to the action of 
micro-organisms, can only be ascribed 
to chemical reactions and especially to 
respiration. At 98 deg, F. the leaves 
were still alive, and when placed on 
water would remain fresh and green for 
some days. The subsequent drop in 
temperature after 15 hours is quite com- 
prehensible because the leaves, being 
burnt at the temperature of T25 deg. 

normal respiration had to come to 
a standstill, while only slight amounts 
of bacteria were as yet present. These 
micro-organisms, however, protected 
by the high temperature, soon began to 
thrive and multiply on the dead leaves, 
the heat produced by their intense 
respiration resulting in the second rise 
of temperature. 



A bill has been introduced in the 
U. S. Senate making wireless teleg- 
raphy compulsory on all ocean-going 
steamships carrying 50 or more pas- 
sengers. 




ftmto g Knowledge anti, SaLentltia 
Newfs, Irfundon 
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HOW TO MAKE A MISSION ROCKER 



In furniture construction such as 
this, nothing is gained by trying to 
plane up the stock out of the rough. 
This is mere drudgery and can be more 
cheaply and easily done at the planing 
mill by machinery. There will be 
plenty to do to cut and fit all the differ- 
ent parts. Order the pieces mill-planed 
and sandpapered to the sizes specified 
below, S-4-S and S-2-S are abbrevia- 
tions for sized or surfaced on four and 
on two sides. 

Plain sawed red oak lakes a mission 
finish nicely and is appropriate, Some 
people like quartered white oak better, 
however. The cost is about the same. 

The stock for the chair is as follows: 
Widths and thicknesses are specified 
exact except for the rear posts and the 
rockers; but to the lengths enough sur- 
plus stock has been added to allow for 
squaring the ends. 

£' frmst post-5. IfS by 2 J4 by £2 y 3 in., S-4-S. 

K back pdst3, by 11 by 40 hi.. S-2-S. 

1 front horizontal, -H by by 22 in., S-4-S* 

1 back homomat, 43 by 3 >3 by 20 in,, S-4-S. 

£ back horizontals, by 3^3 by £0 in., S-4-5. 

£ side horizontals, « by 3|3 by £0 in., S-4-S. 

2 back slats, S/lfJ by 3>4 by £0 in., S-4-3. 

2 arms, l l.y 4*4 by 25 in., S-2-S, 

1 rgckor, 2 'A by fi by M in., 3-2- S. 

G bottom slats, by 2 J /3 by Id*/, in., S-4-S. 

Begin work on the posts first. The 
front posts should have one end of each 
squared, after which they can be cut 
to the exact length. The rear posts, ac- 
cording to the stock bill, are specified 
for the exact thickness, By exercising 



forethought, both may be got from the 
piece ordered. The tops and bottoms 
of the posts should have their edges 




Recking Chair Complete 



slightly chamfered to prevent their 
slivering. 

The shape of the arm is a little out 
of the ordinary, but the drawing indi- 
cates quite clearly how it is cut. The 
arm is fastened to the posts by means 
of dowels and glue after the other parts 
of the chair have been put together. 

Now' prepare the curved parts of the 




Details, of Rocking Chair Construction 



rm 
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back. These parts are worked to size, 
after which they are placed in a box 
and thoroughly steamed. If nothing 
better is at hand, nail four boards to- 
gether and close otic end, leaving room 
for the end of a piece of rubber garden 
hose. Place the pieces in the box that 
are to be steamed, stuST rags in the open 
end and connect the hose to the tea 
kettle spout from which steam is made 
to issue* 

When the wood is pliable, take it out 
of the box and clamp the pieces to 
curved forms previously prepared, 
which shall have surface curves of 22 
in. While these parts are drying out, 
go ahead with the cutting of the mor- 
tises and tenons of post and rail* 

Inasmuch as the width of the front 
of the chair exceeds that of the back 
by 3 in*, allowance must be made for 
slant either in the tenons of the side 



rails or in the mortises* This will neces- 
sitate the use of the bevel in laying off 
the shoulders of the tenons* 

The slats for the bottom are made 
long enough .so that their ends may be 
“let into” the front and back rails, a 
%-in* groove being plowed to receive 
them* 

Assemble the back, then the front; 
and when the glue on them has dried, 
put the side rails in place, then the 
arms* The chair should now be scraped 
and sandpapered preparatory to apply- 
ing the finish* 

The cushion shown in the picture is 
made of Spanish roan skin leather and 
is filled with elastic felt* Such cushions 
can be purchased at the upholsterers 
or they can be made by the craftsman 
himself* Frequently the two parts of 
the cushion are laced together by means 
of leather thongs. 



A REMARKABLE FLOATING DRYDOCK 



This is not a new battleship of curi- 
ous and remarkable design, as the il- 
lustration would scent to show, but an 
ordinary English battleship in the 
largest lloating dry dock in the world* 
The dock has a lifting capacity of 17,- 
GOO tons, and in it is the “San Pared,’* 
which it lifted bodily out of the water* 
Tt is significant that the dock was 
built for service at Bermuda, where it 
will be installed after being towed to 
that island from England, a distance 
of 4,000 miles. Such a dock at Ber- 



muda means probably that England in- 
tends to maintain a considerable fleet 
of fighting vessels at the Atlantic end 
of the Panama Canal, from which in- 
termediate point it could be rushed 
hack to European waters or to the pro- 
tection of Australia, should necessity 
require, 



Certain trains have been running in 
and out of Boston at the same hour on 
the same service and making the same 
stops for the past 60 years. 




Great Flcoliti^ Dry dock for Bttnikiua 
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Skims the Water at 30 Miles an Hour 



A SKIMMING MOTORBOAT 

A whale-1 ike hydroplane motorboat 
which is practically a cross between an 
ordinary motorboat and a water hydro- 
plane, has been creating considerable 
interest on the Thames because of its 
speed and appearance. Only 22 ft. 
long, anti equipped with a 50-hp, en- 
gine, it actually skims over the water 
at a speed of 30 miles an hour. The bot- 
tom of the boat is flat, with a hori- 
zontal plane on the forward keel to 
keep her steady. The speed and 
staunchness of the little boat has given 
rise to the idea that her design may be 
found of value for torpedo-boat de- 
stroyers. 



NEW TARGET FOR RIFLE 
PRACTICE 

The new alternating targets fur- 
nished U. S. troops for rifle practice 
from arsenals are a great improvement 
over the old revolving targets. The new 
small arms targets consist, briefly de- 
scribed, of two heavy uprights, with a 
cross beam at the top about fi ft, long. 
There are four 1-in, round iron bars, 
or columns, two on either side of an 
upright, on which the target frames 
proper slide up and down by means of 
a pulley worked through a wheel at 
the top of the left-hand upright. The 
gate-like target frames are thus easily 
lifted by hand. These frames, when in 
use, are covered with heavy paper or 
canvas. When one target is down, the 
other is automatically exposed to fire 
at the top of the uprights, the lower 
one rising in turn to afford a target for 



the second series of shots at the proper 
interval. 

This scheme permits of great speed 
and accuracy, the target being always 
in the same steady position. While 
one target is down at the bottom the 
marker obliterates the hits made and 
adjusts the surface of the target pre- 
paratory to its rise again. Pasters are 
used to cover rents made by bullets, 
thus making it possible to tell where 
the next series of shots strike. The 
men in the pit. usually two to each set 
of targets, inform the recorder with the 




Alternating Target for Rifle Practice 



firing party by red wig-wag flags waved 
above the top of the pit of the result 
of each series of shots. 
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CARE AND PRESERVATION OF STREET TREES 

{Comknsni from Department of Agriculture Bulletin) 



The increasing number of state and 
municipal laws which are being en- 
acted for the care and preservation of 
street trees is an ample evidence of a 




Preserving with Cement 
Filling 



growing public 
interest, but the 
shade-tree laws 
of any commu- 
nity cannot be 
thoroughly ef- 
fective unless 
the public is fa- 
miliarized with 
the important 
sources of inju- 
ries to trees, 
1 hese sources of 
injury are un- 
doubtedly more 
numerous in the 
cities and large 
towns t h a n 
along village 
streets and coun- 
try roads. Never- 
theless, the in- 
creasing number 
of overhead elec- 
tric wires in the 
latter thorough- 
fares is result- 
ing in much seri- 
ous damage. Il- 
luminating gas 
escaping into the 
soil is also a 
source of injury. 

The piling of 
b r i c k, lumber, 
and stone slabs 



close against the trunk of a tree may 
cause injuries which will allow decay 
to cuter at that point, lying guy 
wires for the purpose of supporting 
derricks or telephone poles is a com- 
mon practice which will cause injury 
unless properly done. The correct 
method is to place a number of small 
strips of board against the trunk, as 
shown in one of the illustrations. 

The cutting away of branches in 
Older to make an unobstructed road 



for the moving of a building along a 
highway is frequently encountered. 
This should be stopped by obtaining 
from the court an injunction, by which 
t be work can he delayed until a judg- 
ment is given. The regrading, widen- 
ing, and general improvement of high- 
ways cause annually an unnecessary 
loss of many beautiful park and avenue 
trees, which could well have remained, 
were some competent person directing 
the work. 

Tn regrading lawn areas it some- 
times becomes necessary to make deep 
cuts or large fills about the bases of 
trees, which may cause their death if 
they are not properly protected. Iti 
case of fills, a well should be built 
around the base of the tree to keep the 
soil from the bark. If a cut, a mound 
should be left to protect the roots. 

T rees with brittle wood, as well as 
broad-headed, vase-formed trees, are 
often seriously injured by wind and ice 
storms and killed from the effect of 
freezing. The greatest danger from 
freezing lies, not in the fact that many 
trees in a normal condition of growTh 
are killed, but rather that improper 
pruning and unprotected wounds cause 
cavities which fill with water during 
summer months. This water freezes 
during cold weather and the ice thus 
formed splits seams up and down the 
trunks or branches. These scams or 
cracks, small at first, close during the 
first summer, but during the succeed- 
ing winter are again subjected to 
freezing, which opens permanent 
cracks that continue to increase in size 
year by yean Just such a crack is 
shown in one of the illustrations, and 
the method of filling it with cement. 

Along city streets, where conditions 
are so often unfavorable to tree 
growth, the holes for newly planted 
trees should be filled with loamy soil, 
and they should be large enough to 
provide for future development, A bed 
4 ft. wide by $ ft. long and 2 ft. deep b 
none too large. In streets which are 
oftc’ 1 congested with people, an iror*. 
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grating, as shown in one illustration, walking is done* In addition to sweep- 
should be placed around the base of mg floors, the machine is supplied with 
the tree to protect the immediate soil special attachments for cleaning cur- 




Fig. I — Correct Method of Attaching a Guy Wire; Fig* £—Wc!l Arontid Tree nmJ Grating to Cover 

WeU; Fig, Bridge Grafting for Girdled Trees 



from being tramped on and made im- 
penetrable to surface water* 

Trees that have been seriously gir- 
dled through failure to remove wires, 
or from other causes, can often be 
t>aved by bridge-grafting the wounded 
part This is done by trimming smooth 
the edges of the girdled part and in- 
serting scions of the same species 
under the bark in such a way that the 
wound is bridged over. These scions, 
being placed very close together 
ground the stem, become united at the 
ends with the old trunk and serve to 
conduct the elaborated food material 
along the lower parts of the tree. Dur- 
ing the period of uniting, the scions are 
covered with grafting wax much as in 
an ordinary graft, in time, as the tree 
develops, the wounded part is entirely 
healed. This method of bridging is il- 
lustrated. 



ELECTRIC SUCTION SWEEPER 

This electric suction sweeper em- 
bodies several interesting features, 
among which is the combination of 
the vacuum principle and a revolving 
brush. The revolving brush raises the 
nap of a carpet or rug and wipes out 
the little matted paths that appear be- 
tween doorways and where the most 



tains, moldings, stairways, and the 
few places on the floor that cannot be 
reached by the sweeper itself. This is 
easily accomplished by attaching a 
length of hose and a nozzle to the ma- 
chine. The dirt and dust accumulated 




are sucked into the bag hanging from 
the handle. 



A bark disease, imported from Japan, 
has killed thousands of New York 
chestnut trees. 



m 
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ANCIENT AUTOMOBILES 

In Europe, during the ages when 
mechanical genius was just awakening, 
attempts were made to drive vehicles 




1649 

Forerunners of the Modern Automobile 



by other than animal means. These 
attempts seem crude today, but in the 
fifteenth and sixteenth centuries they 
were thought wonderful, as much so, 
indeed, as are the successes in aerial 
fiigh t today. In two or three hundred 
years from now people will probably 
laugh at the puny efforts of the twen- 
tieth century. Such is the history of 
progress, but underneath all are the 
little successes that, step upon step, 
lead to the greater victory* 

hi IloP, the best man could do hi 
mechanical propulsion is typified in the 
curious monocycle automobile built for 
Emperor Maxim! Ilian of Germany. It 
was propelled like a 1 read wheel, by 



four men treading on the inside of the 
great rim, and was steered by means of 
a handle connected to the axle and held 
by a man walking beside it. The seat 
rested upon the axle and was balanced 
l>y weights to keep it upright. 

The second illustration shows a ve- 
hide built about 1469* It was driven 
by a crank which engaged with a cog- 
wheel connected with the drive-wheel. 
A man walked alongside and turned 
the crank by means of a long shaft or 
handle* The third illustration shows a 
Nuremberg motor car of tt>49, which 
is said to have traveled about Germany 
in that year. It was driven by great 
springs which were wound up at short 
intervals. 



PNEUMATIC-WHEEL POLISH- 
ING MACHINE 

A somewhat novel pneumatic polish^ 
mg machine has recently been patented 
and placed on the market by an Eng- 
lish firm, its uniqueness being the 
pneumatic-tired wheels over which an 
endless belt, coated with abrasive, 
runs. The machine consists of a rigid 
stand upon which a shaft driven by a 
pulley is situated. At each end of this 
shaft a pneumatic-tire wheel, similar 
to those used on a bicycle, is fastened. 




Over each rtibber tire an endless belt 
travels, and these are connected to idler 
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pulleys that are movable so that Lhe 
belt may be made tight or slack. 

The machine is not used as a strap- 
ping belt as it would first appear, but 
instead* the work to be polished is ap- 
plied directly to the face of the pneu- 
matic wheel and ground or polished 



in steel tubes holding from 30 to 80 lb. 
These tubes are accepted by European 
railroads without restrictions, as the 
gas is claimed to be non- poisonous and 
much less explosive than ordinary gas. 
It is used for heating* lighting, cook* 
ing. and for soldering and welding. 




Small Lighting Plant and Tubes into Which Liquid Gas !*> Compressed 



as though a regular polishing wheel 
were used. The great advantage of 
the machine is the fact that the soft, 
rubber tire acts as a cushion for the 
work and prevents the “bumping’ 1 or 
vibration which so frequently occurs 
when an ordinary wooden wheel wears 
out of true. 



MANUFACTURE OF LIQUID GAS 

Liquid gas is made by compressing 
and freezing the gas obtained from the 
dry distillation of crude oil. The first 
plant for its commercial manufacture 
was established in Bavaria* and in 1907 
a plant was established in Zurich. 
Over 100 installations for such gas 
have been made in Switzerland* and a 
plant for its manufacture is now being 
built in Boston. 

After manufacture, the gas is placed 



The illustrations show the tubes into 
which the liquid gas is compressed, 
and a small lighting plant. The liquid 
gas is bottled up in exactly the same 
manner as oxygen. It is compressed 
into the cylinders under a pressure ap- 
proximating 1,500 lb. per square inch, 
and, although stored under such enor- 
mous pressure, the cylinders are per- 
fectly safe to handle. All the user has 
to do is to connect up the tube with the 
gas-pipe distribution system of his 
home. 



There is a block in the Brazilian mail 
service generally, but particularly in 
Rio de Janeiro, which renders the dis- 
patching of circulars from abroad prac- 
tically useless* In the postoffices are 
large numbers of bags and baskets 
filled with foreign printed matter 
many months old* 
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FEATHER DUSTERS IN THE MAKING 
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The fame of the turkey in America 
is mostly due to the fact that this bird 
is the chief part of the Thanksgiving 




and Altei'* Stripping Badly 5* r i pfjud 



number, size* and kind of turkey feath- 
ers used in a duster is determined by 
the length of the dusters, the finished 
article usually ranging from 10 to 18 
in- in length, not including the handle. 
Sixteen-inch dusters contain two 
bunches of 20 wing feathers cut 11 m. A 
two bunches of 20 wing feathers cut 13 
in., two bunches of 10 tail feathers cut 
14 in. ; and two bunches of 13 long skirt 
feathers. 

The manufacture of dusters is not a 
business which needs a large plant or 
expert workers. It can be carried on 
in a couple of rooms of a home, and 
young people can soon become as pro- 
ficient in the work as their elders. In 
fact, duster- making has been, and is In- 
coming still more so, one of the means 
of livelihood taught the afflicted in the 
institutions of the blind. Complete ma- 
chinery for small plants ranges in cost 
from $330 to $440, according to the 
number of machines duplicated. The 
machines required are a stripper, siz- 
ing board, bunchcrs’ cutter, feather 




Day dinner, but it is also of consider- 
able commercial value because of the 
feathers, which arc greatly prized in the 
manufacture of feather dusters. The 
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curler, head chuck, body duster chuck, 
feather curler, and feather softener. 
The feather softener is the most expen- 
sive of alJ the looh required, but one 
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Is usually sufficient for an ordinary 
plant, while the others, with the excep- 
tion of the moth-proofing outfit, range 
in number from 2 to G, according to 
the number of people working. 

The turkey feathers used in the man- 
ufacture of dusters are usually bought 
from concerns that furnish them in 
sacks about 6 ft, long. As the feathers 
are usually packed tightly, they appear 
badly mussed up when received, and 
should be thrown on the floor in some 
vacant spot, covering it to a depth of 
about G in. Then they are sprinkled 
with water from an ordinary sprinkling 
can, shaken up well with a pitch-fork 
and left over night. After shaking them 
up the next morning they are ready for 
use. 

Each kind of feathers is tagged on 
the sack or hale. After the skirt feath- 
ers have passed through the shaking 
process they are sorted into four sizes, 
which are commonly designated as 
"short,” “medium/* “long/ 3 and “long- 
est/* I his sorting is done by rough 
guess work, and any boy or girl can do 
it, The sorter picks up the feathers with 
the right hand and judges their lengths 



small box kept for that particular size. 

The wing and tail feathers are the 
only ones that have to be stripped, the 
inside rib of each of these being strip- 
ped close to the plumage. This is ac- 
complished by a stripping machine. 
The feather is pushed* quill end first, 
between the knife and the roller. It is 
started from the right-hand end where 
the knife is farthest from the roller, 
and as it is pulled through, is also 



The Fioisbed Article 
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by eye, or, if blind, by feeling, and 
holds the various lengths between the 
fingers of the left hand. When this hand 
is full, each length is deposited in any 



pulled toward the left-hand end of the 
blade, thus stripping the inner rib of 
the feather olf close to the plumage 
for nearly its entire length. The right 
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hand pulls the feather through the ma- 
chine, while the left starts and presses 
it downward. One of the illustrations 
shows a wing ami tail feather correctly 
and incorrectly stripped. 

The sizing process comes next, and 
although a number of machines have 
been designed for this purpose, the 
hand process is found to be more ac- 
curate and about as economical. This 
work, too, can be done by boys and 
girls as well as by men and women. 
The sizer used in hand work is a long 
open box or trough separated into com- 
partments. The sizer measures each 
feather, one at a time, with the quill 
against the guard at the hack of the 
hoard, and with the stripped part of 
the feather down, then places it in its 
proper rack. As the various compart- 
ments become filled, the feathers are 
tied in bundles with strips of muslin 
about t in. wide. 

Before the different sizes and lengths 
of feathers are bunched for each duster, 
they are passed through the softening 
machine, which can be run cither by 
machine-power or foot-power, the for- 
mer. however, being more satisfactory. 
Ordinarily, one-half of a horsepower 
will run this machine at a speed of 800 
revolutions per minute, at which it does 
its best work. When the machine is 
run by power, all that is necessary is 
to put the feathers, soft-tipped ends 
first, into the revolving front rollers. 
It can be fed with both hands at once, 
only taking care not to let one feather 
lap over on top of another, thus damag- 
ing both feathers. The mission of the 
machine is to effectually soften the 
feathers without spoiling the original 
springy qualities of the quills, and 
when the feathers have been so treated, 
they can be taken direct to the 
buncher’s table. 

The btmeher simply picks up the 
feathers, one by one, with the right 
hand and lays them straight in the left 
hand with the soft tip ends all pointing 
one way, the stripped sides all upper- 
most, and the ends all even. As they 
are bunched they are also counted until 
the required number is reached. The 
bunch is then held tightly together with 



an ordinary wooden clothes-pin until 
the proper length is measured off on 
part of the bunch cutter, The quill 
ends of the bunch are laid so that the 
cutter will sever them evenly. If, for 
instance, a 14-in. duster is required, 
the bu richer will make two bunches out 
of 10-iTL wing feathers, with 30 feathers 
to each bunch, cutting the quill ends 
off even Id in. from the tip ends. Then 
he makes two bunches out of 11-in, 
wing feathers with 20 feathers in each, 
cutting the quill ends off 11 in. from 
the tips, and two hunches of 13-in, tail 
feathers, 10 feathers to the bunch, cut- 
ting the quill ends off 13 in. from the 
tips. As these bunches are completed 
they are laid on the upper board of the 
btmeher' s table ready for the winder. 
Two bunches of medium sized skirt 
feathers, 15 to the bunch, complete the 
list of feathers for the 14-in. duster. 
The winding is done with an ordinary 
broom winding machine, provided with 
special head chucks, but before the 
feathers are wound all but the skirt 
feathers must be curled. To wind, for 
instance, a 14-in, duster, one bunch of 
10-in, wing feathers is curled by pull- 
ing it across the curler with the 
stripped side of the feathers next 
to it. This operation requires a little 
practice in order to nicely curl the 
feathers so as to produce a good- 
shaped duster. After curling, straighten 
the quill ends if they have slipped 
out of place, and place the bunch 
around the head under the wire, 
leaving the quill ends standing out 
about half an inch. The stripped 
parts of the feathers should be 
turned next to the head and run entirely 
around it. The second bunch of 10-in. 
wing feathers is treated in the same 
way, excepting that the stripped sides 
are turned outward. The protruding 
quills of the two bunches arc cut off 
dose to the head, the wire is run over 
onto the second groove, and all is ready 
for the two bunches of 11-in. wing 
feathers. These are curled with the 
smooth side of the feathers against the 
curler, which ts just the opposite to the 
curling of the 10-in, feathers. The 
feathers oi the first 11-in, bunch have 
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iheir stripped sides turned toward the 
head, and run but half way around. 
The second II -in. bunch, the stripped 
sides of the feathers turned inward, are 
made to reach the balance of the dis- 
tance. 

The wire is run around the feathers 
and into the third groove, and the two 
hunches of 12-in, tail feathers arc curled 
and worked around the head in the 
same manner as the Il-iru bundles of 
wing feathers. The wire is then run 
around these feathers and into the last 
or '"skirt” groove, after which a '"paper 
collar” is placed around the groove and 
fastened by running the wire around it. 
Two bunches of medium-sized skirt 
feathers arc placed over the collar, fas- 
tened by running the wire around, and 
the ends of the quills arc trimmed off 
with a knife. Care must be taken to 
cut these quills close to the top of the 
skirt groove, not close to the wire, so 
that there will be left under the wire 
perhaps an eighth of an inch of quill 
end. 

From the winding machine the dust- 
ers are taken to the trimming table 
where the loose plumage and dirt arc 
removed by whipping them over a 
round-backed chair, and the paper 
"cuff” or label is tacked on. Screwing 
the handle into the head of the duster 
completes the operation and the fin- 
ished product is ready for the market. 
Heads and handles are usually pur- 
chased from the concerns who furnish 
the feathers. 



NEW CUP FOR EVERY DRINK 

That the public drinking cup Is an 
intermediary in the conveyance of 
germs from one person to another is 
conceded by alt medical authorities, 
and this fact is the reason for the drink- 
ing fountain here illustrated, ft is pro- 
vided with a holder which contains 
300 cups made of waterproof paper, 
A penny deposited in the slot of the 
holder procures one of these cups from 
which to drink. After use, the cup is 
again pressed flat and dropped in the 
slot in the base of the fountain. The 
water faucets are so arranged that it is 



impossible to obtain water without a 
cup of some kind, and as the paper cups 
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Fountain Furnishes Cups as Well as Water 

are the only ones available, their use is 
therefore required. Many boys are in 
the habit of placing their lips to the 
faucets where possible to get a drink, 
a practice as liable to spread germs as 
the use of common drinking cups. 



Nearly 30 years ago the steamer 
"Alpena” sunk in Lake Michigan about 
midway between Chicago and St. Jo- 
seph and just a little north of the 
usual course, many persons being 
drowned, Mrs, Rosa Peyton, the 
widow of one of the drowned, died re- 
cently in Chicago, and as her dying 
wish was that she be buried near the 
spot where her husband went down, her 
ashes were lowered overboard from a 
lake excursion boat at a point as near 
as could be determined. 
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TOPSY-TURVY GAME OF POOL 

One of the recently patented amuse- 
ment devices is the game of pool played 
on a table constructed similar to a box 



for its value. The halls are solid rub- 
ber, 1*4 in. in diameter, and the box is 
15 in* wide and 30 in. long. The 
cushions are the same as used on reg- 
ular billiard tables* 



LARGEST AUTOMATIC GUN IN 
WORLD 

The largest automatic gun in the 
world, mounted on an automobile 



Playing the New Game 



sled, through which a ball is thrown so 
it will make the rounding end and light 
on the table after passing through a 
Joor and land in a pocket or pit. The 
doors are numbered and the pockets 
have their value as well as the pits. 

The game is played by the person 
standing about ft ft, in front of the table 
and throwing the ball in the end open- 
ing; the ball passing through the box 
will come out on top or the table part. 
Seven balls are played by each person. 
If a hall rolls into a pit it counts 75, 
a corner pocket 25, or a side pocket 100* 
The balls must remain in the pockets 



truck, was recently tested at Cleve- 
land, Ohio, under the direction of Cob 
O. W. Lisrack, of the ordnance depart- 
ment of the U. S. army. The great 
rapid-fire gun fires 3-lb* shots at a 
speed of 100 per minute, the range be* 
ing 3% miles* 

The tests were not only of the gun 
itself, but also its effect mounted on 
an automobile* Shots were fired with 
the brakes of the truck set, and with 
them released. In the former instance, 
the truck did not move and no shocks 
were felt by those on the truck plat- 
form, With the brakes released there 




triirgtst Automatic Gun m World Mounted on Auto Truck 



or pits until they are all played was a slight movement on the recoil, 
to count. The number on the door but no shocks. For war purposes the 
through which the ball passes counts truck would, of course, be armored. 
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UNIVERSAL SPINDLE ON A 
MILLING MACHINE 

A new milling machine having a 
double joint spindle head to drive the 
cutter spindle at any desired position, 
thus making it universal, has been 



form all possible operations of milling* 
A constant speed drive is provided 
having 15 different speeds controlled 
by a knob and lever at the side of the 
machine. Attachments are made to fit 
on any plain horizontal milling ma- 
chine in use* 




Cuttcf Spindle id a Front' 
Inclined Position 



Cotter Spindle in a Vertical 

Position 



Cutter Spindle in a Side-Inclined 
Position 



brought out by a French company. 
That part of the head where the spindle 
carries the cutters on a regular milling 
machine is made in two separate pieces, 
one pivoted upon the other, and both 
carried on a bearing attached to the 
machine pillar* 'Flic two bearings are 
circular in shape and one is located in 
a vertical plane, A A, while the other is 
at an angle of 45 deg., RR. The bevel 
gears are cut and arranged hi the two 
pieces so as to drive the cutter spindle 
in any position the parts of the heads 




may be placed. This construction per- 
mits the cutter spindle to be revolved 
and inclined in all positions and per- 



A WAGON THAT HAS CARRIED 
BILLIONS 

Very few of the people who pass the 
Treasury building in Washington 
realise that the old wagon, drawn by 
three patient, white horses, that often 
stands backed up at the curb has an in- 
timate association with the paper 
money of the country* Every piece of 
paper money that any individual in 
the United States lias spent or hoarded 
m the past 26 years has ridden in this 
wagon, and the amount hauled by it 
equals all the money there is in the 
world today* 

The wagon plies regularly between 
the bureau of engraving and printing 
and the Treasury, always loaded down 
with rectangular packages of 12% lb, 
each. In every package are 4,000 bills* 
If the bills are of the lowest denomina- 
tion, each package is worth $4,000. If 
the highest, which is $10,000 bills, a 
package is worth $40,000,000, One 
package, and only one, of this great 
value ever rode in the wagon* if the 
packages carried by the wagon were 
piled one on top of another they would 
make a monument 15 miles high. 

Treasury officials insist that there 
is a U. S. coin known as a "cent/ 1 but 
that a “penny*' is not an American 
piece of money. 
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PITCHING MACHINE FOR 
CRICKET PRACTICE 

Cricket is as popular a game of hall 
in England as is baseball in America. 



Machine Pitches Cricket Ball 

It is played with 11 men on a side, one 
side being dispersed in the field to de- 
liver and catch the ball, and the other 
batting. The batsman stands before 
a wicket, which the pitcher* or bowler, 
as he is called in England* tries in 
every possible way to knock down. 
The game* which cannot be completely 
described because of lack of space, is 
very ancient, having been played under 
the name of cricket as far back as the 
sixteenth century. In itself, it has not 
undergone any changes to speak of. 
but once in awhile some auxiliary idea 
is developed, one of the most important 
of which is the bowling machine for 
practice, here shown. It is the inven- 
tion of an expert player, and has just 
been tried and approved. It will howl 
any length, pace, direction and break 



required, giving amateur players as 
excellent batting practice as could a 
professional bowler. The ball tomes 
to the batter on the first bound, and 
' break " is the term applied to the slant 
it can be made to take after striking 
the ground. 



A FLEET OF GOLD DREDGES 

The Yukon territory now has a fleet 
of 16 gold dredges, or ships, as they are 
spoken of by the miners, and five or 
six more are being equipped. A dredge 
built ready for operation in the Yukon 
costs $150,000 on an average, and han- 
dles daily from 2,000 to 5,000 cu. yd. of 
gravel, which will yield from 25 cents 
to $35 of gold per cubic yard. The 
daily output of gold per dredge is from 
$1,000 to $5,000, although it is said that 
there have been days on which a single 
dredge has taken out $15,000, 



POISON-AREOW AMBUSH GUN 

The crude cross-bow weapon shown 
in this illustration closely resembles 
the weapons used in the European 
wars before gunpowder was invented, 
but it is a modern weapon of the inte- 
rior tribes of the Philippines, by which 
many soldiers and a few explorers have 
met death. It projects deadly, poi- 
soned arrows of bamboo, one of which 



Deadly Poison* Arrow Projector 

is shown in the illustration in position 
for discharging. 
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BOILER THROWN 500 FEET 
IN AIR 

Some idea of the force of the boiler 
explosion which wrecked Denver’s 



the hull to allow of her being towed to 
Glasgow for re- fitting. The decks for- 
ward were found to be badly buckled 
and sonic of the plates of the bull were 
warped* 



n n 



Boiler Thrown in Air by Exploding Companion 



electric light plant and threw a second 
boiler high into the air in June, is 
gained from this illustration. People 
who saw the 8-ton boiler soar through 
the air say that it went as high as 
500 ft, before dropping and crashing 
through the roof of the plant again* 
The glass in every building within 
three blocks of the explosion was shat- 
tered. 



TRANS-ATLANTIC LINER 
BURNS AT DOCK 

The Canard liner “Lucanis” was 
badly damaged by fire and then sunk 
at the Huskisson dock in Liverpool on 
Aug. 14. The flames, supposed to have 
originated in the saloon kitchen, were 
discovered about 7 o'clock Saturday 
evening, but despite the efforts of the 
ship’s fire brigade spread rapidly from 
the first-class saloon to the steerage. 
The upper works of the big ship were 
burned out from the funnels forward, 
and to save any of her it was decided 
at 3 o'clock Sunday morning to sink 
her in the dock. She was later refloated 
and dry docked for sufficient repairs to 



MECHANICAL WAVE BATHTUB 

The mechanical wave bathtub shown 
in this illustration was originally in- 
vented by a French nobleman, but is 
now being used to some extent in Ger- 
many. It resembles in form and in ac- 
tion certain patent churns now sold 
everywhere, and is intended to produce 
a wave motion, such action being 




Mechanical Wave*; in a Bathtub 

deemed more or less beneficial from a 
medical standpoint. 
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NEW TYPE OF RIVER STEAM- 
BOAT 

An entirely new type of steamboat 
is to be used by t he $1,000,000 navjga- 



every 500 tons, Tlie total capacity is 
rated at 2,500 tons. It is estimated 
that the boat will make a speed of five 
miles an hour upstream and 15 to 20 
miles downstream. 




- — 'vCi. -«* 

For Service Between Kansas CEty and St, Louis 



tion company which is being organized 
by big shippers in Kansas City, Mo, 
The boat is intended for service be- 
tween Kansas City and St. Louis and 
ultimately between Kansas City and 
New Orleans. It is modeled after the 
whaleback type used on the Great 
Lakes and is arranged like a trunk 
steamer. It will bear little resem- 
blance to the type in common use now 
on the Missouri, Mississippi and Ohio 
rivers. The high upper works on the 
old-style boat that catches every ounce 
pi wind will disappear in the new boat; 
only a pilot house, coal bunkers and 
quarters for the crew will be above 
deck. They are not intended for pas- 
senger traffic and the crew will be 
small Machinery will do the loading 
and unloading and even the firemen 
will be replaced by mechanical stokers 
that will feed the fires on chain grates 
under the latest type of high-pressure 
boilers. Conveyors will carry the coal 
from the bunker to the furnace. Com- 
pound condensing engines will drive 
the stern w r heel and electric pow r er will 
operate the capstans, unloading ma- 
chinery, and lights. A short smoke- 
stack with forced draft will serve in 
place of the towering stacks now used 
on river steamers to get enough draft 
to make steam. The three balanced 
rudders will be operated by a steam 
steering device. The boat will be built 
of steel with watertight compartments, 
and is designed to be 300 ft. long, 
50-ft, beam and 14-ft. hold, drawing 
20 in, light and 12 in, additional for 



AUTOMOBILE WATERING 
PLACES 

That there is toleration for automo- 
biles where automobile drivers deserve 
toleration is strikingly show-n in this 
illustration. It is a watering place for 
steamer automobiles, voluntarily ar- 
ranged in Concord, Mass, In carrying 
out this original idea a long hose is 
attached to the hydrant to make it 
easier for a tourist to fill his tank, and 
a sign calls attention to it, 

Middleboro, another city of that 




state, has hung out banners asking au- 
tomobi lists for a square deal and prom- 
ising one in return. 





POPULAR MECHANICS 



607 



GROWING AND CHANGING THE NATURE OF PLANTS 

BY DRUGS 

\3c + 

With Chemical Stimulant Plant® Are Made to Flourish in Soil as Arid a& the Desert — Rare Tints 
Unnatural to Flowers under Ordinary Growth Are Produced, as Well as 

Many Other Curious Results 



On the roof of the Philadelphia col- 
lege of pharmacy, Dr. Henry Kraemer, 
professor of botany and director of the 
botanic laboratories, has established 
one of the most remarkable gardens in 
the world, in which he feeds plants 
drugs to make them grow and develop 
tendencies hitherto foreign to their na- 



drug preparations with the sand and 
watching the growth of the plant he 
observes the effect on the various 
preparations. The result of this chem~ 
leal feeding, and its summing up, will 
be announced when the experiments 
have become sufficiently advanced, but 
in the meantime an interesting descrip- 




Dr. Kraemer Treating 9 Plant 



tures. The object of the experiments 
is two-fold. First he is testing the 
possibility of growing under artificial 
conditions plants from which valuable 
drugs are taken, and secondly, as al- 
ready mentioned, he is seeking knowl- 
edge concerning the effect of drugs and 
chemicals on other plant life* 

To make the tests as severe as pos- 
sible, Dr, Kraemer beds his plants in 
plain sand, in which, under ordinary 
circumstances, the plants experimented 
with would not live. By mixing his 



tion of what is now progressing may 
be given. 

In the garden a variety of specimens 
of the same plant are being treated 
with chemicals of widely different na- 
ture* The result, so far. is curious and 
interesting. A plant treated with one 
particular kind of chemical will bloom 
magnificently, while another, treated 
with another chemical but otherwise 
grown under the same conditions as 
the first, will have a profusion of beau- 
tiful leaves, but not a sign of a bud* 
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Some of the blooming beauties, treated 
with one kind of chemical, will flower 
with a gorgeous red T while another, of 
the same family exactly, will bloom out 
in blue or yellow colors or in delicate 
tints never achieved by that particular 
flower before. 

Flourishing in one corner of the gar- 
den is a happy little family of camphor 
trees. Thriving on the drug diet pro- 
vided by Dr. Kraenier these plants 
promise an object lesson to the De- 
partment of Agriculture of the possi- 



suceess Prof, Kraenier intends to 
prove. 

His experiments in drug plants also 
include digitalis, which, when com- 
pounded with strychnine and mor- 
phine, forms the basis used in the treat- 
ment of alcoholism. The plant can he 
seen in all stages of cultivation, and 
through his experiments Dr. Kraemer 
makes the statement that strychnine 
produces the same effect as a stimu- 
lant as does alcohol* 

Of his work in modifying the lints 



Dru£$ Arc Tested on Tlifrsc Animals First 



bility of establishing camphor planta- 
tions in America. The camphor trees 
in the roof garden were raised from 
cuttings obtained from a grove of these 
trees now growing wild in Florida. 
Forty years ago the trees were set out 
as an experiment by the Department of 
Agriculture, Later their cultivation 
was given up as a failure. 

In another part of the garden is 
growing a specimen of the original 
licorice plant brought from Spain by 
the late Henry R, Rittenhouse, who 
made a fortune by cultivating this com- 
mercial product. That the plants can 
be grown in the United States with 



of flowers by means of the drug treat- 
ment, Dr. Kraemer says: 

“Various soils have been experi- 
mented with, including an artificial soil, 
and sand to which a special nutrient 
was added* The chemicals ttsed to 
modify the color principles were sup- 
plied to the plants in the form of solu- 
tions of varying strength, or added to 
the soil in the solid form, the solution 
gradually taking place. Probably the 
most striking result which I obtained 
by the use of chemicals was the pro- 
duction of a red color in the petals of 
the white rose, Kaiserine. The red 
color occurred in the basal portion of 
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Several Plante to Which Chemicals Are Administered Daily 




A General View of the Roof Garden 
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the petals and was produced in the 
flowers of plants which were supplied 
with potassium hydrate, potassium 
carbonate, calcium hydrate and lead 
acetate* The Kaiserine rose tends to 
yellowish, but not to pink or red, and 
therefore the red color produced in the 
petals is a new character* 

** As to the explanation for the change 
I can only suggest two reasons: Either 
the added chemical reacts directly with 
a compound already present in the 
petals, or has induced the formation of 
an entirely new substance ; or the color 
substance formed in other parts of the 
plants, as in the leaves, has been trans- 
ported to the petals through the in- 
fluence of the chemical/' 

About 30 chemicals were used as 



color control agents* These were sup- 
plied to the soil in which the plants 
grew in both solid form and in solu- 
tion. Some experiments were also 
made with hypodermic injections of the 
solutions into the flower stalks and by 
inserting tubes containing solutions in- 
to the stems. These two methods, 
however, only gave negative results. 

The small menagerie which forms an 
important auxiliary to the garden is 
also of great interest, ft contains cats, 
guinea pigs, "possums, and fowl, upon 
which he tests the effect of his experi- 
mental drugs by inoculation before ap- 
plying them to the plants. 

It may he years before the result of 
some of the experiments can be defi- 
nitely known* 



BRITISH STEAMER FOR SOUTH AMERICAN ROUTE 



The new South American line 
steamer ■‘Vasari” built in England for 
mail and passenger service between 
New York, Brazil and the Argentine 
Republic, is as palatial in many re- 
spects as the trans-Atlantic liners* 

A little over 500 ft, long, and with 
a beam of 50 ft*, she has accommoda- 



tion for a large number of first-class 
passengers as well as excellent quarters 
for second-class. The main saloon is 
panelled and furnished in light oak, 
beautifully carved, and lighted with 
many electric lights in the decorated 
ceilings and silver sconces around the 
walls. The upholstery is of red 




Connecting Link Between North and South America 
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morocco* A large and lofty ladies' 
cabin or music hall and a smoking 
room are also provided. The former 
is painted white and ornamented with 
delicate raised work of Adams or 
Wedge wood design. At the after end 
of the smoking room, which is done in 
walnut and provided with an open fire- 
place, is a sheltered alcove which forms 
an open-air cafe. This is for use when 
voyaging in the tropics* 

The accommodation for second- 
class passengers is on the shelter deck 
aft, and this is also provided with an 
open-air cafe* During her trial trips 
the vessel made a speed of 18 miles an 
hour. 



WEATHER KIOSK TAKEN FOR 
MAIL BOX 

The postal authorities of St. Louis 
experienced much trouble in keeping 
people, especially the foreign element, 
from cramming their letters into t lie 
curved framework of the new weather 
kiosk placed in front of the postoffice 
and federal building. It became neces- 
sary to attach a sign to the instrument 
which foretells the weather, winds, 




U. S, Weather Kiu&k 



and vagaries of the elements, setting 
forth that it was not a letter box. 



ANOTHER BRIDGE-RAISING 
' FEAT 

This illustration shows the Chicago, 
Milwaukee & St* Paul railway bridge 




Train Crossing; Bridge As It Is Being Raised 

across the Kiunickinnic river at Mil- 
waukee as it was being raised 7 ft. 11 
in, while trains were crossing over it. 
More than 6U hydraulic and " whiskey*’ 
jacks were placed under the turntable 
and at both ends, and when the com- 
mand was given all the jacks were 
worked at once, thus raising the bridge 
evenly. The bridge was raised 31 in. 
a day. 



HOSPITAL CHILDREN SEE 
OUTDOORS THROUGH 
MIRRORS 

The little children who arc confined 
to beds in the Orthopedic hospitals in 
Seattle, Wash., are now able to watch 
their more favored companions at play 
on the surrounding lawns and enjoy 
the outdoor scenes because of a 
thoughtful provision of large hand 
mirrors* These the children hold in 
a position to reflect the out-of-doors* 



m2 
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INGENIOUS LOCK FOR CANOES 



In improving the waterways under 
its control, the Metropolitan park com- 




Waterltas Canoe Lock 



mission of Boston has just completed a 
concrete dam, with locks for power 
boats and canoes at the Old Craddock 
bridge over the Mystic river at Med- 
ford. The lock for motorboats is the 
same as other locks for small boats, hut 
the waterless canoe lock, shown in the 
illustration, is of ingenious construc- 
tion. It is a concrete runway with a 
gradual incline which runs to a peak 
and then down the other side, The 
center of the runway is set with rollers 
and the concrete space on each side is 
grilled to provide steady footing for the 



canoe owners, who, in making the port- 
age, step out of their cances and drag 
them up the incline on the rollers. 



“LUSITANIA" BREAKS THREE 
RECORDS 

Hardly a month passes that the 
“Lusitania" or "Mauretania" does not 
break a previous record, but on a west- 
ward trip that ended Sept, 2 the “Lu- 
sitania" broke three records. She made 
the passage from Queenstown in 4 
days, 11 hr., and 43 min,, clipping 3 
hr. and 18 min. from its previous fast- 
est time. It maintained an average 
speed of 39,70 miles an hour for the 
entire voyage, beating the " Maure- 
tania's 1 ' record of 29,63, and finally, by 
landing its passengers before 8 o'clock 
on the night of its arrival, it became 
the first liner to dock on the fourth day 
out from Queenstown. Both ships be- 
fore have left Queenstown on Sunday 
and readied the Ambrose channel 
lightship too late to dock before Friday 
morning, but on this trip of the "Lusi- 
tania," the first in the new schedule, it 
was possible to get to New York be- 
fore the 8-o'clock hour after which all 
ships must wait entrance until the fol- 
lowing morning. 

Before this is read by the public 
either boat may have beaten even this 
record. 



DISPLAYING HOSE IN FORM OF 
BELL 

Displaying garden hose, rope, chain, 
or wire in the form of a bell is a simple 
and effective method 
of bringing these ar- 
ticles to the atten- 
tion of customers. 

The frame w h i c h 
forms the bell after 
any one of the above 
mentioned articles is 
wound around it is 
composed of six 
pieces of wood, the outer edges of 
which are toothed, put together as 
shown in the illustration. A chain, 
knotted at the end, forms the clapper. 
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a red light on the left, and a white 
headlight in front on top. The green 
and red lights must be visible in front 
and laterally, and the headlight must 
project its rays forwards and down- 
wards. 




TWO HOUSES FROM ONE 
HOUSE 

This large farmhouse stood in a sec- 
tion of Long Island where there is 
nothing but farms, and where at pres- 



Ho ust Sawed Through Center to Make Two 



cut smaller houses are largely in de- 
mand. Therefore it was sawed in two 
with hand saws; one half was left 
standing in its original position, and 
the other half was moved to another 
location, making two dwellings out of 
the one. 



CANNON BALL AS CLOCK 
WEIGHT 

An extraordinary old clock in the 
church of St. George, Esher, England, 
has been started again after being si- 
lent for 30 years. The clock is at least 
300 years old, and its weights are can- 



RULES OF THE AIR 

The commission 11 Acridine Mixte,” 
which is the ruling body of France in 
matters aeronautical, has issued the 
following rules relating to travel in the 
air: Two flying machines, which, in 

approaching one another, seem likely 
to collide must both keep to the right. 
They must pass one another at a (dis- 
tance of at least 150 ft, apart, unless 
they are flying at altitudes differing by 
more than 90 ft, Dirigible airships 
must avoid each other by a distance 
of at least 1,500 ft., but arc free from 
this condition if at altitudes differing 
by at least 450 ft. Every machine fly- 
ing at night or during foggy weather 
must carry a green light on the right, 




Can non* Halt Weight qf 300' Year-014 Clock 



non balls, one of which is shown in 
the illustration, 
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Old Tank Locomotive Used on the Paris-Orleans Railway 



HOW TO MAKE A TABLE FOR THE DEN 



The accompanying table is especial- 
ly appropriate for the den; it might 
be used in any other part of the house 
as well. It may be built of plain sawed 
red oak, or of quarter sawed white oak. 



Tabic Completed 

The wood should be thoroughly sea- 
soned and devoid of imperfections. 



Order the material as follows: 

1 tcij> piece, in. thick by 3*3 in. square, K-:bS. 

4 Icfrs, 2V* in. square by TS in. lonu, S -4 -S r 

*2 upper horizontals,, 3 }r by 2 by 3ti in.. S'4-S. 

2 lower horizon tills, ^ by 2 % by 3ii in.. S-4-S. 

4 keys T Yi by 1 hy 5 in., S---S. 

Lay out and cut the circular top 
first. Next cut the four legs to length. 
To get the slopes for the ends of the 
legs and the shoulders of the tenons, 
lay out a full sized drawing in pencil 
and lay the bevel along these lines, ad- 
justing the parts to the lines. 

The top horizontals have grooves 
cut on either side to allow the posts to 
"set in." This is to give the frame 
more rigidity. The lower horizontals 
or stretchers are to be tenoned through 
the posts and keyed. That the keys 
may be alike in size, a good plan is to 
make them first, then make the mor- 
tises in the stretchers to correspond. 
Work the keys to the proper thickness, 
unless they were ordered so. then to 
length and joint one edge straight and 
square. Next lay off across the key 
ibe lines A and B of the drawing so 
that A shall measure a /o in. and B % in. 
Draw a sloping line through these 
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HINTS ON ROAD SIGNS 

An English writer on questions con- 
cerning automobiles and antomobiiists 
suggests the designing of a few svm- 



Tingns cut 

i ST Is BY £1*4 



K£Y5 



Details- of T^bk Con&tfuction 



bo Is for road signs to convey informa- 
tion concerning certain helpful little 
things. A few such symbols are read- 
ily learned and might indicate the 
presence of a telegraph office, a sta- 
tion, a blacksmith shop, garage* or 
hotel in nearby villages. 
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ELECTRIFYING THE U. S. ARMY 



The Wonderful Achievements of the Army Signal Corps — Still Greater Opportunities in Future 



By Monro WooLky 



The importance of the signal corps 
of the United States army, Indian cam- 
paigns notwithstanding, was never 
quite fully appreciated until the Philip- 
pine insurrection furnished a fitting 



of the men who compose this branch 
of the army, but their chief aid is elec- 
tricity, and it can well be said that 
their task is the electrification of the 
r. S. fighting forces. 





Wireless Antenna Hun£ from Smokestack — First U. S, Transport Equipped with Wireless (Vessel on Fire 

at Time Photograph Was Taken) 



theatre for Its exploits. In the Islands 
the organization, though small and but 
fairly well equipped, accomplished 
some really wonderful things, being 
instrumental in no small degree in mak- 
ing a success of that long and irksome 
campaign. 

Credit is, of course, first due to the 
bravery and ability to suffer hardships 



Almost in advance of the fighting 
troops in the Philippine campaign, the 
boys of the ‘'lightning jerkeris brigade' 1 
went undaunted to raise their poles and 
string wires. With nothing save a six- 
shooter and a "buncli*' of nerve for pro- 
tection, many a lineman met a horrible 
end as he wandered looking for "trou- 
ble” on the lines through the jungles. 
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In one short month the corps strung 
more wires and laid more cable than 
Spain strung and laid in all her years 
of possession* In four short years of 
American occupation the archipelago 
has become a network of wires which 
reach the farthest island and touch the 
most remote interiors. It is a system* 
at least in point of territory covered* 
which can be equalled in few places in 
the United States. Today, at a cent a 
word* a telegram can be sent from 
Aparri in the north to Zamboanga in 
the south, from Palawan in the east to 
Guam in the west* with the surety of 
a reply, not in a week or a month, but 
jn a day or an hour. The system is 
now a part of the Bureau of Posts, 
under the civil government, embracing 
both telegraph and cable, and furnish- 
ing a large number of positions to ex- 
corps men, 

It is a long jump from the old wig- 
wag to the telegraph, and still another 
great jump from the ordinary telegraph 
to the wireless^ but the signal corps of 
today, instead of campaigning 10,000 
miles from home, is giving its undi- 
vided attention to experiments and 
improvements. It has its electrical 
laboratories, its wireless stations, its 
airships* flying-machines, and aerial and 
electrical experts. Nearly every coast 
post, and many of those on islands, are 
equipped with powerful wireless mech- 
anism. 

Possibly the greatest stations are 




Telegraph Barge in Alaska 



those in Alaska, where communication 
by ordinary means is difficult and un- 
certain. The Alaskan stations are 



frequently in communication with the 
Puget Sound forts, the station at Fort 
Worden often picking up messages 



\ 



i 



i 




Wirelt&s Station in Alaska 



from the Mare Island navy yard, and 
from Point Loma, near San Diego, 
many hundred miles away. 

The army transports are now, with 
few exceptions, equipped with wireless 
instruments operated by signal-corps 
enlisted men, so that their arrival in 
port can be announced in advance. 

The educational department of the 
corps includes several service schools 
for technical and practical study, hav- 
ing modern shops, plants, etc. These 
arc now training electrical sergeants 
for the coast artillery, the largest school 
being located at Fortress Monroe, Va, 
The position of electrical sergeant pays 
from $35 to $fiO a month, according to 
length of service, with rations, private 
quarters, clothing, and the other neces- 
sities furnished by the army. 

The signal corps, in fact, offers a 
large field for electrical students* A 
person of only ordinary electrical abil- 
ity can with a little perseverance, rise 
from the grade of private to that of 
master signal electrician, which carries 
the highest pay obtainable in the ranks. 

The illustrations show different types 
of wireless stations in charge of the 
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corps. From the stack of the ice plant, 
which is the $1,000,000 project of the 
civil government in Manila, and one of 
the largest plants in the world, is sus- 
pended the first wireless equipment of 
that city. It is the means of communi- 
cation with ships and with the Cavite 
navy y r ard across the bay. The ship, 
which is the U. S. transport “Thomas" 
and in the hold of which a fierce fire 
was being fought when the photograph 
was taken, was the first of her class to 
be equipped with wireless. Still an- 
other illustration shows the wireless 
system at Fort Michael, Alaska, and 
another, a telegraph barge at Fort Gib- 
bon* Alaska. 



The fibers used in the composition 
of the board are chemically treated and 
subject to great pressure. They are 
made in different sizes and are suitable 
for the interiors of offices, residences, 
summer cottages and buildings of a like 
nature. The boards in their natural 
color have the appearance of a cream 
color picture mat, hut can be re tinted 
in any color and stenciled. 

An excellent idea of how the board is 
used is gained From this illustration of 
a dining room. The ceiling and upper 
part of the walls are finished with the 
wall-board. The headings which cover 
the joints of the boarding on the walls, 
the beams of the ceiling, and the plate 




Modem Room Finished with Shredded Wood-Fiber Boards 



INTERIOR WALLS MADE OF 
SHREDDED WOOD FIBER 

A wood composition, known as wall- 
board, and made of shredded wood fi- 
ber, pressed into boards with one em- 
bossed surface, is being used as a wall 
and ceiling covering. It takes the place 
of plaster and laths and can be very 
artistically arranged. 



rail complete the construction of the 
room's interior and its decorative 
scheme at one and the same time. 



The practice of drawing up checks 
on a typewriter, which has crept into 
usage recently in several large firms, 
is considered dangerous, inasmuch as 
typewritten words and figures may be 
erased and the amount easily raised. 
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A TELEPHONE TRICK 

A collector for a telephone company, 
who makes his collections at the city 
pay stations and booths, states that it 
is an old trick for petty telephone 
swindlers to attach a piece of thread 
to a dime, drop it into the slot* and 
when their conversation is ended, at- 
tempt to draw back their dime. 

But they don't succeed, the collector 
says, for the slot is so constructed that 
when the dime is dropped in, after the 
operator rings the bell, it is absolutely 
impossible for the dime to again enter, 
or be drawn back into the slot. 

In his daily collections he finds mi- 
ni crons coins of that sort, and he 
thinks that if the “telephone tricksters” 
were only aware what a foolish scheme 
it really is, they would speedily discon- 
tinue it.— Contributed by James P. 
Gorman, Boston, Mass, 



HUGE SINGLE MASS OF COPPER 

This great mass of pure native cop- 
per, weighing 6,000 1b. s was found in 
the Lake Superior copper country in 
the days when prospecting in that 
locality first commenced. It was taken 
from an ancient mine pit KU/j ft. deep, 
and had upon it the marks of a stone 




M a«ivc Nugget of Pure Copper 

hammer, probably made hundreds of 
years previous. 



SCENE IN DELFT, HOLLAND 

Most Americans would associate a 
windmill with open fields and trees in 




A Windmill in Delft 



localities more or less rural. In Hol- 
land cities, windmills are as much a 
part of the structures that compose a 
community as are oil well derricks in 
an American or Canadian oil com- 
munity* — Photo by Miss Beatrice Ol- 
iver. 



RAILROAD HAS NEWS BULLE- 
TIN SERVICE 

Three times a day, morning, noon, 
and night, the through trains on the 
Great Northern Railroad system arc 
furnished with news bulletins contain- 
ing the most important events of the 
day* The bulletins, flashed to the sta- 
tions the trains are approaching, are 
handed to the sleeping-car conductors 
and distributed by them among the 
passengers* In this manner the people 
making long journeys are kept in 
touch with all that is happening of 
special interest* 
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GREAT CONCRETE ARCH IN 
SWITZERLAND 

Until the arch at Cleveland, 

Ohio, and the 281 -ft. arch at Spokane, 
Wash., arc completed, this great rein- 
forced concrete arch of a bridge in 
Switzerland will have the distinction of 
being the largest in the world. It 



THE MANUFACTURE OF WOOD 
ALCOHOL 
By C. R, Angel! 

Wood alcohol is an article of com- 
merce familiar to almost every house- 
hold in the country, yet very few people 
are acquainted with its method of man- 
ufacture or know the localities from 




Concrete Arch Has Clear Span of £59 Ft. 



carries the highway between the vil- 
lages of Stein and feu fen across the 
gorge of the Sitter river The arch has 
a dear span of 250 ft., and the roadway 
it carries is 210 ft. above the level of 
the river bed. 



FROGS EXTERMINATE 
COCKROACHES 

A resident in a suburban district of 
an American community found his 
home overrun with cockroaches. He 
tried all kinds of cockroach remedies 
without absolute success, then his chil- 
dren made pets of two frogs and 
brought them into the kitchen. The 
result was a complete extermination 
of roaches and other bugs. 



which a great proportion of it comes. 
The manufacture of wood alcohol is 
011 c of the greatest industries of the 
hardwood forests of Michigan, and one 
of its largest plants is near Pine lake, 
in the northern part of the state. This 
plant turns out 600,000 gab of wood 
alcohol each year from about 75,000 
cords of hard wood, but this is not alb 
From the same wood is yielded 
2,000,000 bit. of charcoal, and. with the 
addition of limestone, 7,500,000 lb* of 
acetate of lime. A number of inflam- 
mable gases of no commercial value are 
also secured, and these are burned in 
the furnaces which heat the huge ovens. 

The plant consists of more than a 
dozen buildings and covers some -10 
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acres of ground. In the cutting of the 
wood more than 150 men and 50 teams 
are employed, while in the wood yards 
more than four miles of narrow gauge 
railway are used to carry the wood to 
the ovens. 

The process of securing the wood 
alcohol from the wood is interesting. 
In the first place the wood is cut into 
uniform lengths and is loaded into cars 
with steel skeleton bodies. These cars 
are then pushed into the ovens on 
tracks that branch from the yard rail- 
way system, and in these ovens, which 
are airtight, the wood is subjected to 
a high temperature for 24 hours, the 
absence of air allowing it to smoulder 
but not to catch fire. 

The smoke from the smouldering 
wood passes from the ovens through 
metal pipes, one for each oven, into 
tanks containing water. In passing 
through the water the smoke does not 
become cooled sufficiently to condense, 
but loses its tar, Then it passes 
through a half mile more of pipe to 
allow it to cool gradually. In this part 
of the process the lighter gas is sepa- 
rated from the smoke and passes to the 
furnaces to be used as fuel. The smoke 
then enters a condenser, consisting of 
two cylinders, one within the other, 
and between which water is kept run- 
ning. After being condensed, the liquor 
obtained from the smoke is subjected 
to three distinct distillations, being 
heated to a gas and then cooled to a 
liquid in each. After the first distilla- 
tion the liquor is mixed with limestone, 
25 tons of which are used each week. 
This absorbs the acetic acid, forming 
the salt known as acetate of lime. The 
result of the last distillation is wood 
alcohol of a superior quality. 

The wood alcohol is shipped away to 
be refined into higher chemicals, while 
the acetate of lime, which is simply a 
carrier for the acetic acid, is shipped to 
Europe, where the add is separated by 
an exceedingly complicated process. 
The charcoal is sold for fuel. 



A special train between Chicago and 
St. Paul, Minn., a distance of 407 miles, 
made the trip in 7 hr,, 24 min. 



LOCATING WILD BEES* NESTS 

Tins illustration shows the method 
adopted by many lovers of wild bees' 

honey in locat- 
ing a bee tree in 
the autumn. 
Two pill boxes 
are baited with 
sweet water and 
placed on sticks 
s o m e distance 
apart. A couple 
of bees are 
caught in these 
boxes and 
watched w h e n 
released. As a 
result two lines 
of bees arc es- 
t a b l i s h e d be- 
tween the boxes 
and the tree in 
which the nest 
is located. These 
bees, flying on a 
direct line between the nest and the 
boxes, indicate the distance of the nest 
by the degree of angle the lines form. 



CHIMNEY TWISTED BY STORM 

The chimney shown in these photo- 
graphs was part of a house on Long 
Island burned down about two years 
ago. Some time after, as shown in one 
of the views, attention was drawn to 
the fact that in some manner the upper 
part of the chimney had become turned 
part way around, but still seemed 
solidly in place. It is believed that this 




Extraordinary “Freak” of a Storm 



somewhat extraordinary feat of jug- 
gling was the result of a wind storm. 





CopiTiffttn ltK>y h by Eutitjue Muller 
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EDITORIAL 



Tlw daily press is indulging in its annual spasm over the announcement of the deficit in the 
operation of the Postoffice Department. As the amount of expenses over earnings is $20,000^ 
000"— several millions greater than ever before— the spasm is relatively more severe. Nothing is 
said about the deficit of $100,000,000 in the War Department* or the $1 I 5*000,000 in the 
Navy, or the $ 1 60,000,000 spent in pensions. 

While the Postoffice Department h not a mode! of economic management compared to that 
of almost any large corporation or firm, yet it is free from scandals, and the alleged 'deficit' is in 
reality fictitious. If all the other departments paid postage on their mail matter, the annual loss"' 
would be insignificant ; and, in any event, the mail service is the one governmental branch which 
is of most immediate and personal service to the people, and whatever the loss, real or apparent, 
the service should be steadily enlarged and improved and the rate on letters reduced to one cent. 

# 

* 4k 

The announcement of the double discovery of the North Pole by Dr. Cook and Peary 
gives to the United States one more territorial possession. It becomes ours without intention or 
desire by Government, just as the Philippines became ours by an accident of war. In these days 
it is difficult to imagine any posable commercial value in those frigid, and for the most part, lifeless 
lands and waters — a desert of snow and ice. Vet the time may come, unlikely as it now appears, 
that some good use may be found for the north polar region. It will be rectified that Alaska was 
purchased chiefly as a whaling and sealing ground, and both these industries are already nearly 
extinct, while the mineral and agricultural value of Alaska has proven to be of very great value* 

When Alaska was bought, a railroad in that country was no more improbable than that 
tourists will some day include the trip to the pole as one of the essentials to the well traveled. 
With few exceptions history reminds us that where one man has gone and returned others are 
found to do likewise, and each additional successful journey makes others easier and safer, as 
routes are selected and provision made for shelter. However, there is no likelihood of any uncom- 
fortably large rush of tourists in that direction for some time to come. 



While the honor of discovery still remains ours, should either one of the two explorers fail to 
make good lo the satisfaction of the geographical tribunal, to which the controversy will doubtless 
be submitted, it is regretable that any contest should arise. 1 he one possible recompense to the 
hundreds who have gone into the icy darkness of the mysterious North, has been the hope of 
winning a place among the world’s few great discoverers* 



No hope of buried treasure or mines of gold, of valleys filled with precious stones, has led 



them on, a: 
have repor 



« 



emptedthe mariners of the 1 7th century. Fame alone was their aim, and only two 



& 



d success after more than seven hundred bad lost their lives in fruitless efforts. 



The practically simultaneous discovery of great things is, however, nothing new. The 
Washington Post calls attention to the almost simultaneous discovery of the law of gravitation by 
Newton in England and LeBuet in France ; of the reciprocating steam engine by Watt and 
Stephenson ; of the planet Neptune at the same hour by Adams at Greenwich, England, and* 
Jean Levemer at Paris, France. Two patents for the telephone, both identical in specifications, 
were filed at the office in Washington within fifteen minutes by men total strangers to each 
other. The litigation subsequent to this event cost millions of dollars. 
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The steady increase by fire departments in the use of motor- driven apparatus is another 
reminder of the passing of the horse, at least in cities. This season has witnessed a much smaller 
number of horses on the streets and boulevards ; in fact, a horse-drawn pleasure vehicle is hardly 
safe when driven on streets used by motors, and has become positively unattractive to those who 
have once used a car. The elements of time, speed, reliability, and control are all in favor of the 
motor car, while the relative cost of operation Is not much in favor of the horse, and soon will be 
against him, Taxicabs are driving out the horse cabs, and delivery and heavy team trucks are 
putting on engines. The increase in the number of this type from now on will be rapid, 

# 

* * 

On September I st a unique but useful law went into effect in the State of Kansas, The 
public drinking cup is now unlawful there. In railroad trains, schools, theatres, parks and all 
places of public resort drinking cups must not be used promiscuously. It is a great sanitary reform 
which deserves to be taken up and copied in every state. 

Of all the unclean, offensive and danger-laden objects with which people come in contact, 
the public drinking cup is the worst. It is handled b* all classes of people, the dean and the 
filthy. One minute it serves as a washbowl, the next a little chOd has it pressed to its lips. Con- 
templation of the subject is repulsive in the extreme, but to some things we are so careless and 
hardened that it is necessary to mention disgusting details. The public drinking cup spreads 
more disease to an hour than a board of health can control in a week or month. There should be a 
national awakening on the subject and Kansas deserves credit for having blazed the way. 



THE ILL-FATED U. S, S. 
'‘YANKEE” 

This illustration shows the U. S, S. 
cruiser H Yankee " as she appeared after 



striking a rock near the mouth of Buz- 
zard’s bay, Mass., late last winter. 
After being released from the rock she 
again sank while being towed to New 
Bedford. 




The "Yankee"* Raised After the First Disaster 
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EXPERIMENT LABORATORY ON 
MOUNT WHITNEY 

Reports from the west announce that 
the Smithsonian Institute will soon 
build a small but fully equipped exper- 
imental laboratory on the pinnacle of 
Mount Whitney’s vast snow peak. This 
mouiftain is * located in southwestern 
California* is part of the Sierra Nevada 
range, and reaches an altitude of 14,000 
ft. above sea level* It will become tbe 
highest scientific station on the west- 
ern continent. 



CURTISS WINS IN ITALY 

Glenn Curtiss, not content with 
carrying away the chief honor at the 
Rheims aviation meet, repeated this 
performance at the International avia- 
tion meet at Brescia, Italy, in Septem- 
ber* In Ids flight for the grand prize 
he covered 31.05 miles in 49 min. 24 
sec.* carrying away $0,000 as his share 
of the $10,000 prize. He also won the 
prize for quick starting, his time being 
8 1 '5 seconds. 



FANS OF IMITATION FLOWERS 

One of the most popular novelties rtf 
the past season abroad were the floral 
fans, made in imitation of all kinds of 
flowers, and scented according to the 
flower they represent. When open the 



Imitation Rose Fan 

fans show single blossoms, and when 
closed represent a hunch of flowers* 



WOMAN 8 FT. 6 IN* TALL 

The giantess shown in this illustra- 
tion Is now on exhibition in France as 



Tajltsl Werners in the World 

the tallest woman in the world* Her 
height is 8 ft* fi in., and her build is in 
proportion to her height. The man 
standing under her outstretched arm 
would be considered a tall man if he 
were not t^yarfed 1 jy his surroundings. 



An attempt at blackmail by the aid 
of carrier pigeons has been made in 
Paris, A pigeon was sent to the threat- 
ened man along with instructions to 
place a French note of $200 value in a 
little box beneath its wing, under pen- 
alty of having secrets exposed. 
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Fire Engine Transformed Into Thing of Beauty 



FIRE APPARATUS DECORATED 
WITH 10,000 ROSES 

Two of the most beautiful displays 
in the Rose Carnival at Portland, Ore*, 
were the fire engine and hose wagon 
of Co. 15, shown in these illustrations* 
Nearly 10,000 roses were used in the 



authority insists that as the steamers 
that go up the river to Memphis could 
not draw above 10 ft. of water they 
would be sorry sea boats in the winter 
time in the Gulf and the South Atlan- 
tic ocean. 



IRON CYCLONE CELLAR 




Hose Wagon Buried in Rosea 

scheme* and the result was unusually 
artistic. 



STEAMSHIPS DIRECT FROM 
MEMPHIS TO NEW YORK 

A body of men in Memphis, Term., 
are agitating a steamship line between 
that port and New York direct without 
breaking bulk. Light draught steam- 
ers have been tried on this ocean route 
before, according to one of the marine 
authorities, and were failures because 
of the tossing they received* The same 




A metal concern in one of the cyclone 
states of the west is manufacturing a 
cyclone cellar of extra heavy galvan- 
ized corrugated iron. The cellar has a 
cylindrical shape, and is provided with 
stairway, seats, shelves* and bins* 
Under ordinary conditions it is used 
for the keeping of fruits and vege- 



Cyclone and Storm Cellar of Iron 

tables. The whole is anchored solidly 
in the ground and thoroughly braced. 
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TIME AND ITS MEASUREMENT 

By James Arthur 



PART IV 

In which the author unfolds a plan for universal 
time and describes the watch and clock of the 
future s which will be absolutely correct* without 
the use of springs, gears, or pinions. 

The mystery of time encloses ail 
things in its folds, and our grasp of its 
infinite hearings is measured by our 
limitations. As there are no isolated 
facts in the l Adverse, we can never get 
to the end of our subject; so we know 
only what we have capacity to absorb. 
In considering the foundation on which 
all our time measuring is based, we 
are led into the fringe of that Elysian 
field of science— astronomy. A sci- 
ence more poetical than poetry— more 
charming than the optimistic phanta- 
sies of youth. That science which 
leaves our imagination helpless ; for Us 
facts are more wonderful than mir ex- 
tremes! mental High is. The science of 
vastness and interminable distances 
which our puny figures fail to express* 
"The stars sang together for joy," 
might almost be placed in the category 
of facts ; while the music of the spheres 
may now be considered a mathematical 
reality. Our time keeping is inevitably 
associated with these motions, and we 
must select one which has periods not 
too long. That is, no continuous mo- 
tion could be used, unless it passed 
some species of milestones which we 
could observe. Consequently, our 
clocks do not — -in the strict sense- 
measure time; but are adjusted to 
ditide periods which they do not deter- 
mine. We arc constantly correcting 
their errors and never entirely suc- 
ceed in getting them to run accu- 
rately to periods of time which exist 
entirely outside’ of such little things 
as men and clocks. So a clock is 
better as it approximates or bears a 
regular relation to some motion in 
nature. The sidereal clock of the as- 
tronomer docs run to a regular motion : 
hut our 24-hour clocks do not, as wc 
shall sec later. Now consider the year* 
or the sun’s apparent motion in the 
Zodiac, from any given star around to 
the same one again* This is altogether 



too long to be divided by docks, as we 
cannot make a clock which could b> 
depended on for anywhere near a year. 
The next shorter period is that of a 
‘‘mooiL" This is also a little too long, 
is not easily observed, and requires all 
sorts of corrections* Observations of 
the moon at sea are so difficult and sub- 
ject to error that mariners use them 
only as a last resort. If a little freedom 
of language is permissible, I would say 
that tli e moon has a bad character all 
around, largely on account of her long 
association with superstition, false the- 
ology and heathen feasts* She has not 
purged herself even to this day l The 
ancients were probably right when they 
called erratic and ill-balanced persons 
"hinyT Now we come to the day and 
find that it is about the right practical 
length— hut what kind of a day? As 
there are five kinds we ought to be able 
to select one good enough. They are: — - 

1st, The solar day, or noon to noon 
by the sun* 

2nd. An imaginary sun moving uni- 
formly in the ecliptic. 

3rd* A second imaginary sun mov- 
ing uniformly parallel to the equator 
at all seasons of the year. 

4th. One absolute rotation of the 
earth* 

a th. One rotation of the earth meas- 
ured from the node, or point, of the 
spring equinox. 

The difference between 1st and 2nd 
is that part of the sun's error due to the 
elliptical orbit of the earth. 

Tire other part of the sun’s error — - 
and the larger — -between 2nd and 3rd 
is that due to the obliquity of the eclip- 
tic to the equator. 

The whole error between 1st and 
3rd is the ‘'equation of time” as shown 
for even minutes in the first chapter 
under the heading, “Sun on Noon Mark 

1909.” 

Stated simply, for our present pur- 
pose, 1st is sundial time, and 3rd our 
24-hour clock time. 

This 2nd day is therefore a refine- 
ment of the astronomers to separate 
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the two principal causes of the sun's 
error, and T think we ought to handle 
it cautiously, or my friend, Professor 
Todd, might rap us over the knuckles 
for being presumptuous. 

This 5th day is the sidereal day of 
the astronomers and is the basis of our 
time T so it is entitled to a little atten- 
tion, 1 shall confine 1 ‘sidereal day" to 
this 5th to avoid confusion with 4th, 
If you will extend the plane of the 
equator into the star sphere, you have 
the celestial equator When the center 
of the sun passes through this plane on 
his journey north, in the Spring, we 
say, “the sun has crossed the line/' 
This is a distant point in the Zodiac 
which can be determined for any given 
year by reference to the fixed stars. 
To avoid technicalities as much as 
possible we will call it the point of the 
Spring equinox. This is really the 
point which determines the common 
year, or year of the seasons* Using 
popular language, the seasons arc 
marked by four points,— Spring equi- 
nox— longest day; Autumnal equinox 
—shortest day* This would be very 
simple if the equinoctial points would 
stay in the same places in the star 
sphere; but we find that they creep 
westward each year to the extent of 50 
seconds of arc in the great celestial 
circle of the Zodiac. This is called the 
precession of the equinoxes* The year 
is measured from Spring equinox to 
Spring equinox again : but each year it 
comes 50 seconds of arc less than a full 
revolution of the earth around the sun. 
Therefore if we measured our year by a 
full revolution we would displace the 
months with reference to the seasons 
till the hot weather would come in 
January and the cold weather in July 
in about 18,000 years; or a complete 
revolution of the seasons back to where 
we are, in 26*000 years. Leaving out 
fractious to make the illustration plain. 



we have > — 

0> StfiOdetffffls of i 
5*) seconds 
{2> I dn ? of *ir»e 
3J4 second* 

(3) I yu ar of time 
20 minutes 

{4) 3 J4 second s 

d:ays in a year 



~ = 20,000 years 

( 

— 20.000 years 
= 26.000 years 
= h of a second 









All 

A p proximate 



/ 



In (1) uc see that a 1 precession” of 
50 seconds of arc will bring the Spring 
equinox around in 26,000 years. 

In (2) we see, as 50 seconds of arc 
represents the distance the earth will 
rotate in 3 1/3 seconds, a difference of 
one day will result in 26*000 years. 
That is since the clock regulated by the 
stars* or absolute rotations of the earth, 
would get behind 3 1/3 seconds per 
year, it would be behind a day in 
26,000 years, as compared with a si- 
dereal clock regulated by the Spring 
equinoctial point. 

In (3) we see that as 50 seconds of 
arc is traversed bv the earth* in its 
annual revolution, in 20 1/3 minutes, 
a complete circle of the Zodiac will he 
made in 26,000 years. 

In (4) we see that as the difference 
between the year of the seasons and the 
Zodiacal year is 3 1/3 seconds of the 
earth's rotation* it follows that if this 
is divided by the number of days in a 
year we have the amount which a 
sidereal day is less than 4th, or an abso- 
lute rotation of the earth. That is, any 
meridian passes the Spring equinoctial 
point 1/110 of a second sooner than the 
time of one absolute rotation* These 
four equations are all founded on the 
precession of the equinoxes, and are 
simply different methods of stating it* 
Absolutely and finally, our time is regu- 
lated by the earth’s rotation ; but 
strange as it may appear, we do not 
take one rotation as a unit, As shown 
above* we take a rotation to a movable 
point which creeps the 1 T 10 of a second 
daily* But after all, it is the uniform 
rotation which governs. This is the 
one "dependable” motion which has not 
been found variable, and is the most 
easily observed. When we remember 
that the earth is not far from being as 
heavy as a ball of iron* and that its 
surface velocity at the equator is about 
17 miles per minute, it is easy to form a 
conception of its uniform motion. 
Against this, however* we may place 
the friction of the tides, forcing up of 
mountain ranges, as well as mining and 
building skyscrapers— all tending to 
slow it* Mathematicians moving in tlie 
ethereal regions of astronomy lead us 
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to conclude that it must become gradu- 
ally slower, and that it is slowing; but 
the amount ma) 11 be considered a van- 
ishing quantity even compared with the 
smallest errors of our finest clocks; so 
for uncounted generations past — and to 
come- — we may consider the earth's 
rotation uniform. Having now found 
a uniform motion easily observed and 
of convenient period, why not adopt it 
as our time unit? The answer has 
been partially given above in the fact 
that we are compelled to use a year, 
measured from the Spring equinoctial 
point, so as to keep our seasons in 
order ; and therefore as we must have 
some point where the sidereal clocks 
and the meantime clocks coincide, we 
take the same point, and that point is 
the Spring equinox* Now we have 
three days: — 

1st, A sidereal day l/l 10 of a sec- 
ond less than one rotation of tlie earth. 

2nd. One rotation of the earth in 23 
hours, SlJ minutes and 4 seconds, nearly, 
of clock time. 

3rd. One mean time clock day of 24 
hours, which has been explained pro 
v iously. 

Now, isn't it remarkable that our 24- 
hour day is purely artificial, and that 
nothing in nature corresponds to it? 
Our real day of 2 4 hours is a theoretical 
day. Still more remarkable, this theo- 
retical day is the unit by which we ex- 
press motions in the solar system. A 
lunar month is days— hours— minutes 
— and seconds of this theoretical day, 
and so for planetary motions. And still 
more remarkable, the earth’s rotation 
which is itself the foundation is ex- 
pressed in this imaginary time ! This 
looks like involution involved, yet our 
21 -hour day is as real as reality : and the 
man has not yet spoken who can tell 
whether a mathematical conception, 
sustained in practical life, is less real 
than a physical fact. Our legal day of 
practical life is therefore deduced from 
the day of a fraction less than one earth 
rotation. In practice, however, the 
small difference between this and a 
rotation is often ignored, because as 
the tenth of a second is about as near 
as observations can he made it is evi- 
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dent that for single observations 1/110 
of a second docs not count, but for a 
whole year it does, and amounts to 3 1/3 
seconds. Now as to the setting of our 
clocks. While the time measured by 
the point of the Spring equinox is 
what we must find it is found by noting 
the transits of fixed stars, because the 
relation of star time to equinoctial time 
is known and tabulated. Remember we 
cannot take a transit of the equinoctial 
point, because there is nothing to see, 
and that nothing is moving! Rut it can 
be observed yearly and astronomers 
can tell where it is, at any time of the 
year, by calculation. The stars which 
are preferred for observation are called 
“time stars 1 ' and are selected as near the 
celestial equator as possible. The 
earth’s axis has a little wabbling mo- 
tion called "nutation' 1 which influences 
the apparent motion of the stars near 
the pole; but this motion almost dis- 
appears as they come near the equator, 
because nutation gives the plane of the 
equator only a little “swashplaie” mo- 
tion. The positions of a number of 
"'time stars" with reference to the equi- 
noctial point, are known, and these are 
observed and the observations aver- 
aged, The distance of any time star 
from the equinoctial point, in time, is 
called its "right ascension, 1 ' Astrono- 
mers claim an accuracy to the twentieth 
part of a second when such transits are 
carefully taken, but over a long period, 
greater exactness is obtained. Really, 
the time at which any given star passes 
the meridian is taken, in practical life , 
from astronomical tables in the Nauti- 
cal Almanacs. Those tables are the 
result of the labors of generations of 
mathematicians, are constantly sub- 
ject to correction, and cannot be made 
simple. Remember, the Earth’s rota- 
tion is the only uniform motion all the 
others being subject to variations and 
even compound variations. This very 
subject is the best example of the broad 
fact that science is a constant series of 
approximations ; therefore, nothing is 
exact, and nothing is permanent but 
change. But you say that mathematics 
is an exact science. Yes, but it is a 
logical abstraction t and is therefore only 
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ihc universal solvent in physical sci- 
ence* 

With our imaginary — but real-time 
unit of 24 hours we are now ready to 
consider 'local time.” Keeping the 
above explanation in mind, we may use 
the usual language atid speak of the 
earth rotating in 24 hours clock time; 
and since motion is relative, it is per- 
missible to speak of the motion of the 
sun. In the matter of the sun's appar- 
ent motion we are compelled to speak 
of his “rising/' "setting,” etc., because 
language to express the motion in 
terms of the earth's rotation has not 
been invented vet* For these reasons 
we will assume that in Fig* 47 the sun 
is moving as per large arrow and also 
that the annulus, half black and halt 
white, giving the 21 hours, is fastened 
to the sun by a rigid bar, as shown, and 
moves around the earth along with him, 
In such illustrations the sun must al- 
ways he made small in proportion, but 
this rather tends to plainness. For 
simplicity, we assume that the illus- 
tration represents an equinox when the 
sun is on the celestial equator. Im- 
agine your eye in the center of the 
sun's face at A, and you would be look- 
ing on the meridian of Greenwich at 
12 noon; then in One hour you would 
he looking on 15° west at 12 noon; but 
this would bring 13 o'clock to Green- 
wich. Continue till you look down on 
New York at 12 noon, then it is IT 
o'clock at Greenwich {leaving out 
fractions for simplicity) etc. If you 
will make a simple drawing like Fig* 
17 and cut the earth separate, just 
around the inside of the annulus, and 
stick a pin at the North Pole for a 
center, you may rotate the earth as per 
small arrow ami get the actual motion, 
but the result will he just the same as 
if vou went by the big arrow. We thus 
see that every instant of the 24 hours 
is represented, at some point, on the 
earth. That is* the earth has an in- 
finity of local times; so it has every 
conceivable instant of the 24 hours at 
some place on the circle, Suppose we 
set up 1,440 docks at uniform distances 
on the equator, then they would he 
about 17 miles apart and differ by min- 



utes* Now make it 86,400 clocks, they 
would be 1,300 feet apart and differ by 
seconds. With 804,000 clocks they 
would be 150 feet apart and vary by 
tenths of seconds, h Is useless to ex- 
tend this, since you could always im- 
agine more clocks in the circle; thus es- 
tablishing the fact that there are an 
infinity of times at an infinity of places 
always on the earth. If is necessary to 
ask a little patience here as 1 shall use 
this local time and its failure later in 
our talk. Strictly, local time has never 
been used, because it has been found 
impracticable in the affairs of life. 
This will be plain when we draw atten- 
tion to the uniform time of London, 
which is Greenwich time; yet the 
British Museum Is 30 seconds slow of 
Greenwich, and other places in London 
even more. This is railroad time for 
Great Britain ; but it is 20 minutes too 
fast for the west of England* This led 
to no end of confusion and clocks were 
often seen with two minute hands, one 
to local and the other to railroad time. 
This mixed up method was followed by 
“standard time.” with which we are ail 
pretty well acquainted. Simply, stand- 
ard time consists in a uniform time for 
each 15° of longitude, but this is theo- 
retical to the extreme, and is not even 
approached in practice. The first zone 
commences at Greenwich and as that is 
near the eastern edge of the British 
Islands, their single zone time is fast 
at nearly all places, especially the west 
coast of Ireland. When we follow 
these zones over to the United States 
we find an attempt to make the middle 
of each zone correct to local time, so 
at the hour jumping points, wc pass 
from half an hour slow to half an hour 
fast, or the reverse. We thus see that 
towns about the middle of these four 
United States zones have sunrise and 
sunset and their local day correct, but 
those at the eastern and western edges 
average half an hour wrong* As a con- 
sequence of this disturbance of the 
working hours depending on the light 
of the day* many places keep two sets 
of clocks and great confusion results. 
Even this is comprehensible; but it is 
a mere fraction of the trouble and com- 
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plication, because the hour zones are 
not separated by meridians in practice, 
but by zig-zag lines of great irregular- 
ity. Look at a time map of the United 
States and you will see the zones 
divided by lines of the wildest irregu- 
larity. Now question one of the bright- 
est “scientific chaps’' you can 
find in one of the great rail- 
road offices whose lines touch, 
or enter, Canada and Mexico. 

Please do not tell me what he 
said to you l So great is the 
confusion that no man under- 
stands it all. The amount of 
wealth destroyed in printing 
time tables, and failing to ex - 
plain them, is immense. The 
amount of human life de- 
stroyed by premature death, 
as a result: of wear and tear 
of brain cells is too sad to con- 
template, And all by attempt- 
ing the impossible; for local 
time* even if it was reduced to 
hourly periods is not compat- 
ible with any continental sys- 
tem of time and matters can 
only get worse while the at- 
tempt continues* For the 
present, banish this zone sys- 
tem from your mind and let 
us consider the beginning and 
ending of a day, using strictly 
local time. 

A civil, or legal, day ends 
at the instant of 24 o'clock* 
midnight, and the next day 
commences. The time is con- 
tinuous, the last instant of a 
day touching ' the first instant of the 
next. This is true for all parts of the 
earth ; but something in addition to this 
happens at a certain meridian called the 
"date line/’ Refer again to Fig. 47 which 
is drawn with 24 meridians representing 
hours. As we are taking Greenwich 
for our time, the meridians are num- 
bered from 0°, on which the observa- 
tory of Greenwich stands. When you 
visit Greenwich you can have the pleas- 
ure of putting your foot on "the first 
meridian/ 1 as it is cut plainly across the 
pavement. Degrees of longitude are 
numbered east and west, meeting just 



opposite at 180°, which is the "date 
line.” Our day begins at this line, so 
far as dates arc concerned ; but the local 
day begins everywhere at midnight. 
Let us start to go around the world 
from the date line, westward, When 
we arrive at 00° we are one quarter 



around and it takes the sun (i hours 
longer to reach us. At 0° (Greenwich) 
we are half around and 12 hours ahead 
of the sun motion. At 90° west* three 
quarters, or 18 hours, and when back to 
18t) ° we have added to the length of all 
days of our journey enough to make 
one day ; therefore our date must be 
one day behind. Try this example to 
change the wording; — Let us start 
from an island H* just west of the date 
line. These islanders have their 24- 
hour days* commencing at midnight* 
like all other places. As we move west- 
ward our day commences later and 
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later than theirs, as shown above. Sup- 
pose we arrive at the eastern edge of 
the 130° line on Saturday at 12 o'clock, 
but before we cross it we call over to 
the islanders, — what day is it? We 
would get answer, "Sunday;" because 
all our days have been longer, totalling 
one day in the circuit of the globe. So 
if we step over the line at 13 o clock 
Saturday, presto, it is 12 o'clock Sun- 
day. It looks like throwing out 24 
hours, but this is not so, since we have 
lived exactly the same number of hours 
and seconds as the islanders. In this 
supposition we have all the dates, how- 
ever, but have jumped half of Saturday 
and half of Sunday, which equals one 
day. In practice this would not have 
been the method, for if the ship was to 
call at the island, the captain would 
have changed date on Friday night and 
thrown Saturday out, all in one piece, 
and would have arrived on their Sun- 
day; so his log for that week would 
have contained only 6 days. It is not 
necessary to go over the same ground 
for a circuit of the globe eastward, but 
if you do so you will find that you 
shorten your days and on arriving at 
the date line would have a day too 
much ; so in this case you would double 
a date and have 8 days in that week. 
In both cases this is caused by com- 
pounding your motion with that of the 
sun ; going with him westward and 
lengthening your days, or eastward 
meeting him and shortening them. 
Figure 47 shows Greenwich noon, we 
will say on Monday, and at that in- 
stant, Monday only, exists from 0 to 24 
o’clock on the earth ;.but the next in- 
stant, Tuesday begins at ISO 0 B. In 
one hour it is noon of Monday at 15° 
West, and midnight at 165° Fast; so 
Tuesday is one hour old and there is 
left 23 hours of Monday. Monday 
steadily declines to 0 as Tuesday 
steadily grows to 24 hours; so that, 
except at the instant of Greenwich 
noon, there are always two days on the 
world at once. If we said that there 
are always two days on the world at 
once, we eouid not be contradicted; 
since there is no conceivable time be- 
tween Monday and Tuesday; it is an 



instantaneous change. As vve cannot 
conceive of no time , the statement that 
there is only one day on the earth at 
Greenwich noon is not strictly per- 
missible, Since there are always two 
dr*ys on the world at once let us sup- 
pose that these two are December 31st 
and January 1st; then w T e have two 
years on the world at once for a period 
of 24 hours. Nine years ago we had 
the 19th and 20th centuries on the 
world at once, etc. As a mental exer- 
cise, you may carry this as far as you 
please. Suppose there was an impass- 
able sea wall built on the 180° meri- 
dian, then there would be two days on 
the world, just as explained above; 
but, practically, there would be no date 
line, since in sailing west to this wall 
we would “lengthen our days/' and 
then shorten them the same amount 
coming around east to the other side of 
the wall, but would never jump or 
double a date. This explanation is 
founded, as it ought to be, on uniform 
local time, and is the simplest I can 
give. The date line is fundamentally 
simple, but is difficult to explain. When 
it is complicated by the standard time 
—or jumping hour system — and also 
with the fact that some islands count 
their dates from the wrong side of the 
line for their longitudes, scientific para- 
doxes arise, such as having three dates 
on the world at once, etc. ; but as these 
things are of no more value than wast- 
ing time solving Chinese puzzles, they 
are left out. Ships change date on the 
nearest night to the date line ; but if 
they are to call at some island port in 
the Pacific, they may change either 
sooner or later to correspond with its 
date. Here is a little Irish date line wit 
printed for the first time, — I was tell- 
ing my bright friend about turning in 
on Saturday night and getting up for 
breakfast on Monday morning. “Oh," 
said he, “I have known gentlemen to do 
as good as that without leaving New 
York City!” 

As what is to follow relates to the 
growing difficulties of local time and a 
proposed method of overcoming them, 
let us recapitulate:- — 

1st. Local time has never been kept. 
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ami the difficulties of using it have in- 
creased as man advanced, reaching a 
climax of absurdity on the advent of 
the railroad ; so it broke down and be- 
came impractical. 

End* To make the irregular disorder 
of local time an orderly confusion, the 
“standard time '—jumping by hours — 
has helped a little, but only because we 
can tell how much it is wrong at any 
given place. This is its only advantage 
over the first method, where we had no 
means of knowing what to expect on 
entering any new territory. That is, 
we have improved things by throwing 
out local time to the extent of an hour. 

My proposal is to throw local time 
out totally and establish one, invari- 
able, universal lime* Greenwich time 
being most in use now, and meridians 
numbered from it, may be taken in pref- 
erence to any other. Still another rea- 
son is that the most important time- 
keepers in modern life- — ship's chrono- 
meters — are set to Greenwich time. 
Universal time— no local time — only 
local day and night* Our 24-hour sys- 
tem is all right, so do not disturb it, as 
it gets rid of A.M. and P.M. and makes 
the day our unit of time. Our railroad 
time now throws out local time to the 
extent of one hour; but I propose to 
throw it out entirely and never change 
the clock bands from Greenwich time. 
The chronometers do that now, so let 
us conduct all business to that time. 

Now refer to Fig. 46, in which 
Greenwich is taken as universal time. 
The annulus, half white and half black, 
indicates the average day and night, 
and is a separate ring in the dial which 
can be set so that “noon 11 is on the 
meridian of the place, as shown for four 
places in the illustration. It is the 
same dial in all four cases set to local 
day and night. Strictly, the local time 
conception is dropped and the local clay 
left for regulating working and sleep- 
ing time. All business would have the 
same time. In traveling east we would 
not have tire short hours ; or west, the 
long hours. All clocks and watches 
would show the same time as ship's 
chronometers do now. The only 
change would be the names of the hours 



for the parts of the local day. This is 
just the difficulty, for we are so accus- 
tomed to associate a certain number, as 
seven, with the morning and breakfast 
time* Suppose breakfast time in Lon- 
don is 7 o’clock, then according to the 
local day it would be 12 o'clock break- 
fast time in New York; but in both 
cases it would be the same time with 
reference to the local daylight . Lei it be 
distinctly understood that our associa- 
tion of 12 o'clock with noon is not nec- 
essary* The Japanese called it "'horse' 1 
and “nine”— the ancient Romans, the 
New Testament writers, and the Turks 
called it the “sixth hour* —the astrono- 
mers now cal! it 24 o’clock, and the 
Chinese represent it by several char- 
acters; but, in all cases, it is simply the 
middle of the day at any place. By the 
proposed universal time, morning, 
noon, and evening would be — at any 
given place— the same hours* There 
would be no necessity of establishing 
legal noon with exactness to the meri- 
dian, because that would only regulate 
labor, meals, etc., and would not touch 
universal time. This is an important 
part of the proposal and is worth elabor- 
ating a tittle. Sections in manufactur- 
ing districts could make their working 
hours correspond at pleasure and no 
confusion would result. That is, local 
working hours to convenience but by 
the same universal time. Note how 
perfectly this would work in traveling. 
- — you arrive in Chicago from the effete 
east and your watch corresponds all 
along with the railroad clocks. As you 
leave the station yon glance up at the 
clock and see that Chicago noon is 
17.30, so you set the day and night ring 
of your watch to match the same ring 
on the clock, but no disturbance of the 
hands. As you register at the hotel 
you ask,— dinner? and get answer* 
24.30— then breakfast, 12.30. These 
questions are necessary now, so 1 do 
not add complication here. When you 
arrive in a strange city you must ask 
about meals, business hours, theater 
hours, doors open ' hours, etc,, etc.; 
so all this remains the same, Let us 
put the matter forcibly, — while we 
count days, or dates , something must 
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vary with east and west ; 1 propose the 
fixing; of hours for business and sleep to 
suit each locality, but an invariable 
time. Get rid of the idea that a certain 
number, as 7 o'clock, represents the age 
of the day at all places, See how this 
would wipe out the siliy proposal to 
'*save daylight’ by setting the clock 
back and forward. Suppose workmen 
commenced at 12.30 in New York; for 
the long summer da vs make it 11.30, 
but no change in universal time. As 
this is the only difference from our pre- 
sent time system, keep the central con- 
ception, firmly, — universal time — local 
day and night. 

Suppose Chicago decided that “early 
to bed and early to rise” was desirable; 
then it could establish its legal noon 
as 17.30, which would be about 20 min- 
utes early for its meridian. You could 
do business with Chicago for a lifetime 
and not find this out, unless you looked 
up the meridian of Chicago and found 
that it was 17.50 o'clock. None of the 
railroads or steamship lines of the city 
would need to know this, except as a 
matter of scientific curiosity, for the 
time tables would all be printed in uni- 
versal time. For hiring labor, receiving 
and delivering goods, etc,, they would 
only need to know Chicago business 
hours. To state the matter in different 
word s, — Chicago would only need to 
decide what portion of the universal 24 
hours would suit it best for Its day and 
which for its night, and if it decided, as 
supposed above, to place its working 
day forward a little to give some day- 
light after labor, nothing would be dis- 
turbed and only the scientific would 
ever know. Certainly, "'save daylight/' 
but do not make a fool of the clock! 
Having shown the great liberty which 
localities could take without touching 
the working of the system* the same 
remarks apply to ultra-scientific locali- 
ties. A city might establish its noon 
to the instant; so it is possible — even 
if a little improbable — that the brilliant 
and scientific aldermen of New York 
might appoint a commission with 
proper camp followers and instrument 
bearers to determine the longitude of 

the city to the Nth of a second and tell 

* 



us where we ’“are at.” The glory of 
this achievement— and especially its 
total cost— would be all our own and 
incorruptible time would be untouched! 
We thus see that great local freedom 
and great accuracy are alike possible. 
With our present system, accuracy in 
local time is impracticable and has 
never even been attempted, and is con- 
fusion confused since we added the rail- 
road hour jumps. Why did we nurse 
this con fusion till it has become almost 
intolerable? because man has always 
been a slave to mental associations, and 
habits , Primitive man divided the local 
day into parts and gave them names 
and this mental attitude sticks to us 
after it has served its day. The ad- 
vantages of universal time could hardly 
be enumerated, yet we can have them 
all by dropping our childish associa- 
tion of 7 o'clock with breakfast time! 
Another example,— you visit a friend 
for a few days and on retiring the first 
night you ask “what is your breakfast 
hour’— 1 “8 o’clock.” You have to ask 
this question and recollect the answer. 
Now tell me what difference it would 
make if the answer had been 13 o’clock? 
None whatever, unless, perhaps that 
is r you do not like thirteen! You ask, 
how about ships? Ships now carry 
universal time and only change the 
clock on deck to please the simple 
minded passengers. How about the 
date line? No change whatever, so 
long as we use dates which means num- 
bering local days. It is useless multi- 
plying examples; all difficulties disap- 
pear,, as if by magic* the moment we 
can tree our minds of local lime and the 
association of the same hour with the 
same portion of the day at all places. 
The great interest at present mani- 
fested in the attempts to reach the 
North Pole calls for some consideration 
of universal time in the extreme north. 
Commencing at the equator, it is easy 
to see that the day and night ring, Fig, 
4fi, would represent the days and nights 
of 12 hours at all seasons. As we go 
north, however, this ring represents the 
average day and night, When we reach 
the Polar Circle, still going north, the 
daily rising and setting of the sun grad- 
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ually ceases till we reach the great one- 
year da}" at the Pole, consisting of six 
months darkness and six months light. 
Let us now assume that an astronom- 
ical observatory is established here 
and the great equatorial placed pre- 
cisely on the pole, At this point, local 
time, day and night, and the date line, al- 
most cease to have a meaning. For 
this very reason universal time would 
be the only practical method ; there- 



fore, it more than stands the test of be- 
ing carried to the extreme. Universal 
time would regulate working and sleep- 
ing here the same as at all other places. 
Strictly local time in this observatory 
would be an absurdity, because in 
walking around the telescope (pole) 
you would be in all instants of the 34 



hours within five seconds!* At the pole 
the day would commence at the same 
instant as at some assumed place, and 
the day and night ring would represent 
working and sleeping as at that place. 
Suppose this observatory to be in tele- 
graphic communication with New 
York, then it would be best for the at- 
tendants to set their day and night to 
New York, so as to correspond with its 
business hours. Many curious supposi- 



tions might be made about this polar 
observatory with its ‘"great night” and 
equally “great day/' ft is evident that 
to keep count of itself it would be com- 
pelled to note dates and 34-hour days to 
keep in touch with us; so it would be 
forced to adopt the local day of some 
place like New York, This choice 
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would be free, because a polar observa- 
tory would stand on all the meridians 
of the earth at once- 

We are now m a position to consider 
the next possible— and even probable— 
improvement in our clocks and watches. 
To minimize the next step it might be 
well to see what we can do now* 
Clocks are often regulated by electric 
impulses over wires* Electricians in- 
form me that they can do this by wire- 
less ; but that owing to the rapid atten- 
uation of the impulses it cannot be done 
commercially* over great distances* In 
the history of invention the first step 
was hi do something and then find a way 
of doing ii cheaply enough for general 
use* So far as ] know’, the watch in 
the wearer’s pocket has not yet been 
regulated by wireless; but I am willing 
to risk the statement that the editor of 
Popular Mechanics can name more 
than one electrician who can do this, 
A watch to take these impulses might 
be larger than our present watches, but 
it would not stay larger and would 

ultimately become much smaller, You 
know what has happened since the 
days of the big “onions" described in 
the third chapter. Fig. 34 ; so get your 
electric watch and make it smaller at 
your leisure* We have made many 
things commercially practicable, winch 
looked more revolutionary than this. 
Now throw nut the mainspring, wheels, 
pinions* etc., of our watches and reduce 
the machinery part to little more than 
dial and hands and do the driving by 
wireless, say, once every minute, I 
feel certain that 1 am restraining the 
scientific imagination in saying that the 
man lives among us who can do this* 
I repeat* that we now possess the ele- 
mentary knowledge— which if collated 
and applied — ►would produce such a 
watch. 

Now' 1 have a big question to ask — 
the central note of interrogation in this 
little scientific conversation with you. 
— does the man live who can make the 
earth automatically record its rotation? 
Do not be alarmed* for T am prepared 
to make a guess as to this possibility* 
A direct mechanical record of the earth’s 
rotation seems hopeless, but let us see 



what can be done. You are aware that 
some of the fixed stars have a distinct 
spectrum. It is not unreasonable to 
suppose that an instrument could be 
made to record the passage of such a 
star over the meridian. Ah, but you say, 
there is no mechanical force in this. Do 
not hurry* for we have long been ac- 
quainted with the fact that things 
which, apparently, have no force can 
be made to liberate something which 
manifests mechanical force. \Ve could 
now start or stop the greatest steam en- 
gine by a gleam of sunlight* and some 
day we might be able to do as much by 
the lately discovered pressure of light. 
That is, we can now liberate the great- 
est forces by the most infinitesimal* by 
steps; the little force liberating one 
greater than itself, and that one an- 
other still greater. A good example is 
the stopping of an electric train, from 
a distance* by wireless. The standard 
clock in Philadelphia, previously re- 
ferred to* is a delicate instrument and 
its most delicate part, having the least 
force, moves a little valve every min- 
ute, and by several steps liberates the 
air pressure, 200 feet higher in the 
tower, to move the four sets of great 
hands, f am not traveling beyond the 
record when i say that the invisible 
actinic rays could be used to liberate a 
great force; therefore what is there un- 
reasonable in the supposition that the 
displacement of the sodium line in the 
spectrum of a star might he made to 
record the earth's rotation? So I say 
to the electrician — the optician— the 
photographer— the chemist and the me- 
chanic. — get together and produce this 
watch* Permit me, with conventional 
and intentional modesty* to name 
the new timepiece Chroncosmic* For 
pocket use* it would be Cosmic watch. 
In the first chapter I allowed to the 
year 2,000 for the production of this 
watch, but it is likely we will not need 
to wait so long. 

Having stated my proposal for uni- 
versal time as fully as space will per- 
mit and given my guess as to the com- 
ing cosmic watch, let us in this closing 
paragraph indulge in a little mental ex- 
ercise, Suppose we copy the old time 
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lecturer on astronomy and '* allow our 
minds to penetrate into space. ' T Blessed 
be his memory, he was a doer of good. 
How impressive as he repeatedly 
dropped his wooden pointer, ami lo! 
It always moved straight to the floor; 
thus triumphantly vindicating univer- 
sal gravitation!!! 

We can think of a time system which 
would discard months, weeks and days* 
What is the meaning of the financial 
almanac in which the days are num- 
bered from 1 to 365 or 366? Simply a 
step in the right direction, away from 
the months and weeks, so that the dis- 
tance between any two dates may be 
seen at a glance. We would really be 
better without months and weeks. Now 
let us consider the year of the seasons 
as a unit— long since proposed by the 
astronomers — and divide it into 3.0011 
ehrons. Clocks regulated by star tran- 
sits, as at present, would divide this 
decimally, the fourth place being near 
enough to make the new pendulums of 
convenient length. This would throw 
out months, weeks and days, local time 
and the date line. Each of these ehrons 
would represent the same time in 
the year, permanently. For example, 
404,6731 would mark to a dixmiUiemc- 
chron (a little more than one second) 
ihe point reached in the year ; while the 
date does not, as 1 have shown in the 
first chapter. But you still object that 
this Is a great number of figures to use 
in fixing a point in the year. Let us 
see what it takes to fix a point in the 
year now, August rt-id-ye P M. f 

New York standard time . A pretty long 

story, but it does not fix the point of 
the year even then \ for it would re- 
, quire the assistance of an astronomer 
to fix such a point in any g itven year, 
say 1909. But 464,6731 “ would be 
eternally right in absolute time of the 
seasons, and has only one meaning, 
with no qualifications for any year 
whatever. I believe the astronomers 
should use a method something like 
this, Ah, but there is a difficulty in 
applying this to the affairs of daily life 
which looks insurmountable* This is 
caused by the fact that the day and year 
arc incommensurable. One of them 



cannot be exactly expressed in terms 
of the other. They are like the diagonal 
and side of a square* The day is now 
the unit and therefore the year has an 
interminable fraction ; conversely, if we 
make the year the unit, then the day 
becomes an endless fraction. This 
brings us face to face with the local 
day which we ignored in our scientific 
year unit. We must regulate our labors, 
in this world, to day and night and, 
with the year unit, the clirons would 
bear no fixed relation to day and night, 
even for two days in succession. So 
the year unit and absolute time must 
be left to the astronomers; but the day 
unit and the uniform world day of uni- 
versal time as explained in connection 
with Fig* 46 1 offer as a practical sys- 
tem. 

I am satisfied that all attempts to 
measure the year and the day by the 
same time raid stick must fail and keep 
us in our present confusion. There- 
fore separate them once for all time. 
Brought down to its lowest terms my 
final proposal is:— 

1st. An equinoctial year unit for the 
astronomers, divided somewhat as sug- 
gested. but no attempt to make the 
divisions even approximate to days and 
hours. This would fix all astronomical 
events, absolutely* A variation in the 
length of the year would not disturb 
this system, since the year itself would 
be the unit. Tn translating this astro- 
nomical, or year unit time, into clock 
time, no difficulties would be added, as 
compared with our present translation 
of sidereal time into clock time. Deal 
with the year unit and day unit sepa- 
rately and convert them mutually when 
necessary. 

End. A universal mean time day of 
24 hours, as now kept at Greenwich, all 
Human business being regulated hv 
this time. Dates and the date line as 
well as leap years all being retained as 
at present. 

3rd* Weight and spring clocks and 
watches to be superseded by the cosmic 
clocks and watches regulated by wire- 
less impulses from central time sta- 
tions, all impulses giving the same in- 
variable time for all places* 
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4th. Automatic recording of the 
earth s rotations to determine this time. 

To avoid any possibility of misunder- 
standing, I would advise never count- 
ing a unit till it is completed* We do 
this correctly with our hours, as we 
understand 24 o'clock to be the same 
as 0 o'clock* Rut we do not carry this 
out logically, for we say 24.30. Row 
can this be so* since there is nothing 
more than 24 o’clock? It ought to be 
simply 30 minutes* or 0 hour 30 min- 
utes* How can there be any hour when 
a new day is only 30 minutes old? 
This brings up the acrimonious con- 
troversy, of some years ago, as to 
whether there was any “year oneT One 
side insisted that till one year was com- 
pleted there could only be months and 
days. The other side argued that the 
"‘year one" commenced at 0 and that 
the month and date showed how much 
of it had passed, Test yourself, — is this 
the year 1909, of which only 8 months 
have passed ; or is it 1909 and 8 months 
more? Regarding the centuries there 
appears to be no difference of opinion 
that 1 5100 is completed, and that we are 
in the 20th century. But can you tell 




A Saw of the Early Days 



whether wc are S years and 8 months 
into the 20th century or 9 years and 8 
months? It ought to be, logically 1909 
years complete and 8 months of the next 
year* which we must not count till it 
is completed. Take a carpenter's rule, 
we say 44 in. — V 2 in;—% in., but do 
not count an inch till we complete it. 
\\ lien the ancients are quoted,— “about 
the middle of the third hour” there is 
no mistake, because that means 
hours since sunrise. If w r e said the 
1909th year that would be definite too, 
and mean some distance into that year. 
Popular language states that Cireeti- 
wich is on the “first meridian” ; strictly, 
it is on the zero meridian, or 0°, These 
matters are largely academic and T do 
not look on them as serious subjects of 
discussion : but they are good thought 
producers. Bidding you good-bye, for 
the present, it might be permissible to 
state that this conversational article on 
Time was intended to he readable and 
somewhat instructive; but especially 
to indicate the infinity of the subject, 
that thought and investigation might 
be encouraged. 

TUE END 



ANCIENT SAW STILL IN USE 

This ancient, straight saw, operated 
by water power and far antedating the 
circular saw now used, is still in use 
in a mill at 1’oster* Rhode Island. The 
men shown sharpening the saw are the 
partner-proprietors of the enterprise. 



IRON BEDSTEADS AS CON- 
CRETE REINFORCEMENT 

The walls of a new concrete business 
building in Nampa, Idaho* are rein- 
forced with iron bedsteads. During a 
big fire in July, a furniture concern in 
Nampa was damaged by the flames, and 
300 iron bedsteads in the basement 
were twisted beyond repair. It was con- 
sidered that these would be of far more 
value as reinforcement than as scrap 
iron, consequently the walls of the new 
building, as high as the second story, 
are a network of beds buried in con- 
crete* 



POPULAR MECHANICS 



639 



TORPEDO BOAT RUNS NEARLY 
40 MILES AN HOUR 

The torpedo boat destroyer here 
shown is the British “Nubian/’ a long, 
rakish little sea-fighter that can show 
her heels to any vessel in the world. 
Jrlie is the first one of the '3 8- mi loan- 
hour type of English destroyers to 
complete her trials, and it is claimed 
that she greatly exceeded even this 
wonderful contract speed, 

Her length is 280 ft,, beam, 26% ft., 
and displacement about 1,000 tons. 
She has a raised forecastle which pro- 
vides accommodation for the seamen 
and improves her sea-going qualities, 
enabling her to keep up a high speed 
in bad weather. Just aft of the fore- 
castle deck is the bridge, under which 
is a comfortable chart house. The 
chief officers are each provided with 
separate cabins and there is a commo- 
dious ward room for general use. 

The boilers of this flier are of the 
water-tube type, the engines are tur- 
bines, and the fuel burned is oil. The 
consumption of oil fuel is claimed to 
be very low at high speed and the best 
obtained with this class of vessel. 

The armament consists of two 3.4-in. 
guns and two 18-iu. torpedo tubes, ail 
of which are located on deck. 



HEAD OF HUMBOLDT IN 
CURIOUS POSITION 

This head, apparently buried up to 
its ears in a San Francisco street, was 




-Up to His Ears’* in a Street 

taken by an amateur photographer in 
search of views of extraordinary and 
interesting subjects. It is, or was at 
least, the upper part of a signboard 
which bore the features of Alexander 
von Humboldt, one of Germany's fore- 
most scientists. 




Fastest Ship in the World -British Torptdo Boat Destroyer, “Nubian" — 
Speed, 38 Miles an Hour 
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NEW ELECTRIC FIRE WHISTLE 

■fi a ■ ■ 

Everett, 'Mass,, boasts of a fireman- 
inventor,, Capt. Obed Dc Champ, who 
by his, ingenuity has saved the city con- 

s i dc r able 
money, be- 
sides mak- 
ing possible 
several im- 
portant me- 
chanical de- 
vices, His 
latest addi- 
tion to the 
fire - alarm 
system i s 
an electric 
w b i s t 1 e. 
'I he whistle 
w o r k s 
s o ni ew hat 
upon the 
plan of a 
tele phone 
receiver. A 
d i aphragm 
of consider- 
able size is 
caused t o 
v i b rate 
rapidly by 
the use of 
10 small 
coils placed 
inside the 
f ramework. 
The volume 
of s o u n d 
may be in- 
creased o r 
d e c r eased 
cither by 
i n c reading 
or decreas- 
ing the size 
of the diaphragm, or by adding to or 
taking from the number of sections 
whiefr compose the whistle. The one 
prepared by Capt. De Champ for use 
in Everett uses diaphragms about 10 
in. in diameter and is made up of eight 
sections, as shown in the illustration. 
Each section contains a diaphragm and 
is a complete whistle of itself, only giv- 
ing less volume than the whole eight 



sections together. When in position the 
working parts are encased in a cylindri- 
cal galvanized iron covering open at the 
top, which will concentrate the sound 
in great volume at the top. It is the 
only whistle of the kind in the country. 
It was invented by Capt, De Champ at 
the request of the city authorities, who 
found that other whistles that had been 
depended upon* connected with some 
large factory buildings, had been put 
out of commission. They found that 
a compressed air whistle would cost 
about $3,500 and would take up a large 
space for the four storage tanks re- 
quired. Capt. De Champ's invention 
cost $10 to make complete, thus saving 
the city $3,400. 1 le gave it to the city 

at cost. Should other communities 
want one, they would have to pay con- 
siderably more. Capt. De Champ has 
also Invented a device for automatical- 
ly opening the doors of the new central 
fire station, to he all operated at once, 
enabling the horses to leave their stalls 
immediately upon the First stroke of an 
alarm. It is operated electrically, with 
a magnet control, and may be switched 
off so that the doors can be opened by 
hand. Another invention is an ar- 
rangement to automatically turn on all 
the lights in the building at the first 
stroke of an alarm, permitting them to 
remain lighted until the apparatus 
leaves the building, when they are 
automatically extinguished. The de- 
vice is adapted to electric lighting or 
for gas lighting. 



AERIAL PRIZES IN ENGLAND 

A large number of money prizes are 
awaiting winning in England by aerial 
flights of different distances and under 
different conditions, but the one great 
condition attending nearly all the 
prizes is that either the machine or the 
aviator, or both, must be English. The 
most important prize is the $50,000 
offer of the Daily Mail for an aero- 
plane flight from London to Manches- 
ter. The same newspaper also offers 
a $5,000 prize for the first circular mile 
flight on an all-British aeroplane. 
Other prizes are: Baron De Forrest's 
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prize of $’30,000 for a flight across the 
English Channel by an Englishman 
in an English-built aeroplane; Sir WiL 
liam Hartley's $5,000 prize for a flight 
from Manchester to Liverpool; a prize 
for the winner of the London to Man- 
chester prize if he uses a British en- 
gine, and a prize of $1,250 for a 15- 
mile flight near Orpington. The Daily 
Mail also offers a $500 enp for the 
second cross- Channel flight bv an aero- 
plane of any country, 



ELECTRIC SIGN ADVERTISES 
CITY 

Montgomery, Ala., advertises its 
opportunities by a big electric sign, 
claimed to be the largest in the south, 
“Montgomery” is in letters 10 ft, high, 
while the key, which is in red, is 35 ft* 
long. Under the key, which tells all 
who see it of a welcome to the city, are 
the words “Your Opportunity A The 




complete sign is 85 ft. long by 75 ft* 
wide. 



AUTOMATIC ELECTRIC 
CROSSING GATE 

All the grade crossings on the Mon- 
treux-Berne-Obedand electric railway 
in Switzerland are guarded by in- 
genious automatic gates or bars which 
close when a train approaches and lift 
when it has passed. This is accom- 
plished by an auxiliary wire running 




4’yurlesj Ha tinny Age 

Protected by Automatic Electric Gates 



parallel to the trolley wire and connect- 
ing with the electric mechanism of the 
gate. The auxiliary wire extends along 
the trolley wire far enough back from 
the crossing to assure the closing of 
the gates before the car reaches it. 
There is ordinarily no connection, of 
course, between l lie auxiliary wire and 
the trolley wire, but when a car ap- 
proaches, the trolley , brushing along 
the auxiliary wire, connects it with the 
line, and the resultant current operates 
the motor attachment of the gates. 
When the car has passed the crossing, 
the contact of the auxiliary wire with 
the trolley wire is broken and the gales 
are lifted back to a vertical position by 
counterweights. 

Incandescent lamps are lighted and 
warning bells rung by the same cur- 
rent that operates the gate motors. 
The illustration shows a car about to 
cross, and the gates in position. 



The tall timber that forms the cen- 
terpiece of the Nome Circle at the 
Alaska- Yukon-Pacific exposition has a 
total length of 1517 ft*, and is 50 in, in 
diameter at the butt and 4 in* at tlie 
top. 
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GOVERNMENT POSTS BURNED 

While 4,800 large cedar posts were 
being creosoted for use in the new fed- 




Burning ci 4,800 Cedar Posts 



era! buffalo reserve being fenced off 
near Ravalli, a little trading-post of 
the Flathead reservation in Montana, 
fire from the creosote tanks in some 
manner extended to them and all were 
destroyed. Only a chance change of 
wind saved the little Indian village 
from being wiped off the map. The 
fire occurred in July. 



FIGHTING OIL FIRES WITH 
CANNON 

An oil company in Indiana lias 
adopted a novel fire-fighting apparatus 
in the form of a G-lb, cannon mounted 
on a freight car and ever ready to be 
rushed to any point at which its ser- 
vices arc required* Its ammunition is 
oQ cannon halls and a sufficient store of 
powder to discharge them, and its pur- 
pose is to fight oil tank fires by scatter- 
ing the burning fluid instead of extin- 
guishing it. 

Around each of the company’s tanks 
is a concrete basin or moat filled with 



water. In case a tank catches fire, the 
oil. if allowed to escape into the moat, 
soon crowds to the top of the water 
and burns out, but the heat is usually 
so intense that no one can get near 
enough to open the valves so this can 
happen. This, therefore, is the mission 
of the camion. It fires several balls 
into the bottom of the tank, and the oil 
runs into the moat through the aper- 
tures thus made. 



FOUR MILES OF CABLE ON A 
SPOOL 

This illustration shows a spool, con- 
taining 4 miles, or 21.130 ft., of cable, 
at the moment it was being lowered 
onto the lighter which was used in lay- 
ing it across Long Island Sound from 
the mainland to Fisher's Island. The 
task was under the direction of the life- 
saving service, and the cable completes 
the bringing into communication of 
five isolated life-saving stations on a 
30- mile stretch oi coast where marine 




Connecting Life-Saving Sun ions 



disasters are frequent. In case of need, 
the crews can now be massed by tele- 
phone calls. 
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Weak Cable Caused Tills Accident 



WRECK OF A TENNESSEE 
STEAMBOAT 

This photograph of the “Georgia 
Lee/' one of the steamboats of the fa- 
mous Lee line plying on the Ohio and 
Tennessee rivers, was taken just after 
she was wrecked at Paducah, Ky. She 
was being drawn up on the ways to 
receive repairs when one of the cables 
broke, letting her slide back into the 
water* Her Sow struck a number of 
heavy timbers and was torn partially 
oft. 



PAINTING IMMENSE GAS 
TANK 

Painting the great expanse of outer 
surface of a huge gas tank is a task of 
considerable magnitude. The great gas 
tank in Los Angeles, said to be the 
second largest in the world, is £30 ft. 
high — which is 56 ft, higher than the 
tallest building of that city — and 1 f)l> 
ft. in diameter. The amount of paint 
upon its surface is 1,485 gah, and the 
cost of painting it was $5,000, Had 
the work been left to one man, his 
services would have been required 
nearly two years* 



The Cunard line wilt build a sub- 
ship to lake the place of the “Maure- 
tania' 1 and "Lusitania" should either 
of them have to miss trips. 



SWANS RING BELL WHEN 
HUNGRY 

The swans that swim on the moat 
surrounding the Bishop's palace at 
Wells, in England, call for food when 
hungry, by ringing the hell shown just 
under the window in the illustration* 
They were first taught this trick by the 
daughter of Lord Auckland about 1854, 
and have always continued the practice, 




Swan Ordering Dinner 



the younger generations of swans 
learning from the elder. 
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TOWER OF VEGETABLES AND 
GREENS 

Florists are often called upon to do 
extraordinary decorative designs* hut 




Courtesy Florists' Kef Sew 
V^R-ctablis Enough to St&ek a Village 



the aii-ft. monument shown in the illus- 
tration is an exception of exceptions. 
It is composed entirely of vegetables 
and greens, and was the center of a 
decorative scheme in a Chicago Ger- 
man garden during the annual picnic 
of the Schwaben Yercin, 



An Illinois inventor has devised a 
piano box that can he taken apart and 
put together again with ease, the back, 
sides, top, and bottom being in sec- 
tions. 



MACHINE TO STERILIZE AIR 

Working upon the principle adopted 
by certain physiologists in France to 
determine the number of germs con- 
tained in air. Prof, Charles Richet, of 
the French academy of medicine, has 
invented an air sterilizer which uses 
glycerine as its main factor. 

His apparatus, which he speaks of 
as a filter, consists of a small electric 
ventilator which displaces '7,000 sq, ft. 
of air per hour, beneath the fans of 
which is a reservoir of glycerine. The 
rotation of these fans scatters the 
glycerine in very tine drops along the 
walls of the cylinder containing the 
ventilator, and the air particles con- 
stantly coming in contact with these 
particles of glycerine are purified, as 
the glycerine catches and retains all 
dust, germs, microbes and spores al- 
ways found in the air. 

This mechanical sterilization of air 
is practically a laboratory imitation of 
the vast purification of the atmosphere 
by a heavy rainfall, and the inventor 
believes it will materially diminish the 
risk of contagion from germs. 



AUTO MULTI-HORN PLAYED 
BY KEY 

The latest novelty in automobile 
horns in England is a 4-note type that 
is operated by depressing keys, these 
being fitted on a small board at any 
convenient position on the car and con- 
necting with the tubes of the horn by 
battery -charged wires. One key can be 
pressed down to obtain a single note, 
or all may be pressed in unison or one 
after another, as in playing a scale on a 




A Noveliy in Auto Horns 



piano. In fact, with a little practice, a 
4-note tune may be played* 
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Two Sections of Exper invent n\ Read 



VALUE OF WATERWAYS 

A few figures concerning freight 
transportation on the lakes are suffi- 
cient to demonstrate to the country 
what a saving would result if more 
great waterways were available, such, 
for instance, as the contemplated lakes- 
to-th e-gulf project. 

The loss in a single year, borne out 
by government figures, of the discon- 
tinuance of the operation of the canals 
and locks at Sail It Ste. Marie, Michigan 
and Ontario, would amount to be- 
tween $300 t wm,0nn and $400,000,000, 
in freight alone. The freight that 
passes through these locks would, 
should such a disturbance occur, have 
to go by rail ancl would cost, according 
to government figures of 1907, $304,- 
000,000, whereas by water the cost 
would he but $38,000,000. 

These actual figures show that 
freight hauled by rail in 1007 cost 
times as much as that handled by boat 
on the lakes. 



ft is claimed that there is danger of 
blond poisoning in the use of blue blot- 
ters because of the chemicals used in 
preparing them. 



A “CRAZY-QUILT” ROAD 

The Ohio legislature recently ap- 
propriated $10,000 for the building of a 
state highway experimental road that 
reminds one of t lie bed covering known 
as a crazy quilt, except that the 
stretches of different kinds of road ex- 
tend clear across the roadway instead 
of being patched side by side. 

The unique idea embodies sections 
400 ft. long and 1G ft. wide of different 
kinds of road, the number of sections 
and the number of companies coni pet- 
in g being limited only to how far the 
$10,000 appropriation will go. The 
first section is of concrete macadam, 
the second of common macadam, and 
the others arc of asphalt uin t tarvia, im- 
pervious products, petrol i thi c paving, 
etc., as prepared and laid by different 
companies and methods, A sign at the 
side of each section will notify passing 
traffic of the kind oT pavement they are 
riding over and its cost per mile. 

If permissible the highway commis- 
sion intends when all the sections are 
completed to invite automobile drivers 
lo run their cars over the sections as 
fast as they desire, so as to thoroughly 
test the different types of paving. 
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BOY MEETS DEATH ON HIGH 
VOLTAGE POLE 



The steel lattice- work pole shown in 
this illustration recently caused the 
death of a lft-y ear-old boy on the east 




Thts Pole Called Boy to Death 



bank of the Miami and Erie canal. 
After sounding a warning to his com- 
panions to keep away from the pole, 
the ease of climbing it, due to its con- 
struction, seemed too much of an ap- 
peal to his boyish love of adventure. 
He attempted to reach the top cross 
arm, and in doing s<» had to pass be- 
tween three wires, each one of which 
carried 33, 000 volts. As he passed his 
head and shoulders between two of the 
wires he called down to his compan- 
ions, "this is the nearest Ell ever get 
to heaven/' He then tried to throw 
his right leg over one wire, but by a 
fatal misstep the leg struck the pole 



and was drawn over the wire. Death 
was instant* but his left hand clung to 
the cross arm in a death embrace. 



RELIGIOUS FANATICISM IN 
KERBELA 

The origin of the Chi i t e sect of the 
Mohammedan religion, the pilgrimage 
of which is made every year to Ker- 
hela, which is upon a branch of the 
Euphrates river in Turkey in Asia, is 
traced back to Ilessien, the second son 
of Ali* son-in-law of Mohammed, and 
a bloody drama which occurred in the 
year G80 A. D. At the disappearance 
of Ali, Hessien claimed the rnlership 
of the entire spiritual domain and pro- 
posed to remove himself from Medina 
to the capital of Irak, Arabia, At Ker- 
bela he and his devoted followers were 
hemmed in by an opposing army and 
all were slaughtered. Therefore Ker- 
hela is for the modern followers of 
these martyrs* a sacred city, only sec- 
ond to Mecca, and more zealously pro- 
hibited to the heretics, more fanatically 
defended than it is. It existed for cen- 
turies unviolated by a Christian foot, 
and until the beginning of 1908 very 
little was known of it. 

Kerbela is a city of perhaps 50,000 
people. On approaching it from afar, 
one sees rising from among date trees, 
poplars and willows, the cupolas scin- 
tilla ring with brilliancy and the mina- 
ret casques with helmets of gold of its 
two beautiful mosques. It is to these 
mosques that the thousands of faithful 
ones make pilgrimage each year, coni' 
mg from the Caucasus, from India and 
from Central Asia, and at the very 
portals atrocious scenes* almost too 
frightful to describe, take place. 

The exaltation of the pilgrims at- 
tains its zenith at the fete of the sacri- 
fices. Those who are actors in the hor- 
rible ceremony are the blessed faithful, 
who, in order to obtain some favor, 
have made vows to sacrifice them- 
selves. They shave the hair from the 
middle of their heads, and dressed in 
white robes — which will be their 
shroud if they succumb from the self- 
inflicted wounds-— they march through 
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Fanaticism That Leads to Glorified Death 



the applauding crowds, gashing their 
heads and bodies with sharp swords. 
Hxcited by the pious chants, the mur- 
mur of prayers, and the encouragement 
of the onlookers, they strike with fury 
as the procession moves onward. The 
blood blinds their eyes and discolors 
the white gowns, but they continue to 
strike until the hands refuse longer to 
hold the swords* It becomes abso- 
lutely necessary to halt them, nearly 
(lead, in order that they may not ac- 
complish their vows to the letter. Many 
Succumb to the awful anguish. 



MOTORBOATS IN TASMANIA 

Motorboats are rapidly coming into 
general use in the harbors and naviga- 
ble streams in Tasmania, just off the 
coast of Australia* Most of the popu- 
lation reside around waterways that 
can be safely navigated by the smallest 
types of such craft. In the recreations 
of the people, boating in one form or 
another holds foremost place. The city 
of Hobart has one of the finest harbors 
in the world, and the River Derwent 
is navigable 30 miles inland, This 



river is connected to Huon river by a 
channel* furnishing miles and miles of 
additional waterway for water enthusi- 
asts. 



CURIOUS COCOANUT RAFT 

Rafts are usually easy of construc- 
tion, but this ingenious and remarkable 
raft of the Philippine Islands would 
seem to be too complicated to make 
its building worth the while. It is com- 




l.uurk^y LuiHlt.nl -Hkfteh 



Cacpanut Raft of the Philippines 

posed of hundreds of cocoa nuts fast- 
ened together in a circle. 
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GREAT REPAIR SHIP OF 
BRITISH NAVY 

The H. M, S. “Cyclops/' the great 
repair ship just added to the British 
navy, is considered the most wonderful 
ship of its kind in the world. It em- 
bodies many of the most important de- 
tails of all the shops that go to make a 
naval shipyard complete, and through 
its services ail injured fighting ship can 
have almost anything done from the 
making of engine parts to the rolling of 
new plates. 

On the port side amidships is an 
armorers' shop, 26 ft, by 10 ft. Adjoin- 
ing is the electricians’ workshop, 36 ft, 
bv 10 ft. Then comes a number of 
light machine shops, where all classes 
of machines suited for light engineering 
work arc installed. A complete pattern 
shop comes next, and in another part of 
the ship is a boiler shop, 38 ft. long by 
53 ft. wide, with a loft a Hording about 
11 ft. headroom. The smithy, covering 
a space of 140 ft. by 35 ft,, is of these 
im usually large dimensions because of 
the amount of iron that is required for 
large-sized forgings. The plate furnace 
will take a plate 8 ft. by 4 ft. 

The heavy machine shop is also of 
great importance. This is 38 ft, by 55 
ft. in dimensions, A foundry, situated 
close to the engine room, is fully 
equipped to deal with brass and iron 
castings of considerable size. On the 
starboard side of this shop Is a cupola 
for iron capable of running one ton of 
molten metal at .one charging. A car- 
penters 1 shop and coppersmiths’ shop 
complete the list. All the machines arc 
run by electric motors, and air com-, 
pressor s and smoke exhaust fans are 
important items in the maintenance of 
proper working conditions. 

The ship is 460 ft. long, 55 ft. in 
breadth, 41 ft. in depth, and has a dis- 
placement of about 11,500 tons. Aside 
from the shops, it is interesting to note 
that the officers’ quarters are heated by 
electric radiators, that the bakery of 
the ship is electric, that all the wash 
basins for men and officers alike are 
fitted with fresh water taps, and that 
the bathrooms are provided with salt 
water shower baths. 



AMATEUR WIRELESS INSTAL- 
LATIONS 

Wireless telegraphy has a fascina- 
tion for the young mechanical or 




Copyright,, lOOCt. hy n&derrciwxl & Underwood, N- Y- 
At Work on His AerUIi 



scientific mind that is so easy of grati- 
fication that hundreds of young men 
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in the larger cities of the country are 
making it a study and installing their 
own apparatus. Listening to a con- 
versation over a telephone wire would 
be considered ungen tlemauly, to say 
the leasts but wireless messages flying 
through the air are considered as fret 
to be listened to as is air to breathe, 
and it is probably this pleasure,, always 
uncertain as to the source from which 
it comes and what it contains, that 
holds t lie greatest fascination. 

The first illustration shows a New 
York boy at work on the 20-ft. pole 
for his aerials on the roof of his home, 
One of the illustrations shows a 17- 
y car-old boy of Brooklyn and a sta- 
tion entirely of his own making. He 
has a coil which will receive messages 
<300 miles, and his apparatus occupies 
about two-thirds of his bedroom. He 




Copyright, lflOO. t>y 1 1 ndfl rwood & UndSM"WOfMC N- Y- 
13-Year-OI<l Bny and His Apparatus 
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U'-Yeaf-Old Boy and Iiis Apparatus 



is so deeply interested hi wireless, that 
lie studies his lessons in the evening 
with a receiver to his ear, listening to 
whatever messages may be flying 
th rough the air. 

Another illustration shows a 13- 
year-old boy of Maplewood, N. J*. and 
his home-made receiving station. The 
apparatus, completely his own, will 
receive messages four miles and can 
send about a mile. 



TACK HAMMER DRAWS 
SPLINTER FROM EYE 

Press reports from St. Louis tell of 
a most delicate operation, in which a 
doctor of that city used a magnetized 
tack hammer of the 10-cent variety to 
draw a steel splinter from a patient’s 
eve, The steel splinter, %-in. long, 
was removed by simply skimming over 
the surface of the eyeball with the 
blunt end of the hammer, the splinter 
clinging to its magnetized head when 
it was drawn away* 
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The accompanying illustration shows 
a window of an upper room in a two- 
story house, of good condition, situ- 
ated just outside of the city limits of 
Santa Cruz, Calif., and below the win- 
dow is a bushel or more of fine honey 
reaching from the sill to the floor and 
put up in wonderful tiers by the only 
inhabitants of the house, the “busy 
bee/’ 

Titer e are thousands of bee workmen 
all over the honey mass enlarging their 
already mammoth structure of provis- 
ion. This creation of the bees is such 
a curiosity that many people go out to 
the empty house purposely to see it, 
but as yet no one has had the heart or 
the courage to disturb it- — Contributed 
by F* Cole* 



Grading with Donkey Engines 

GRADING A STREET IN OREGON 

Grading a street in hilly country 
often means cutting through hills a 
hundred or so feet high, as is shown in 
this illustration of the method of grad- 
ing adopted in Astoria, Oregon. The 
work is being done by two donkey en- 
gines, one of which pulls the scrapers 
to the framework dump and back 
again, while the other pulls the cars. 
These cars run on a track which runs 
under the dump and are connected to 
the donkey engine by cables. 



WALES CITY OBJECTS TO AUTO 
TRAPS 

The city officials of Llangollen, one 
of the communities in Wales most 
frequented by tourists, have protested 
against the auto traps maintained by 
the county officials on the Holyhead 
road, The protest sprang from solid 
business considerations, the trades 
people in the “trapped'’ region insist- 
ing that their business suffered a de- 
cline because motorists avoided fines 
by taking other roads. 



A Bushel or More of Fine Honey 



BEES OCCUPY VACANT 
HOUSE 



G52 



POPULAR MECHANICS 



MOTOR CARS IN PLACE OF 
COMBINATION TRAINS 



On many small railroads or on 
branches of large systems primarily 




Ooutfpgy BllJmtl Master Mteb inie 



Runs Nine Miles Dn G align cf Gn so Li tic 

built for freight, the passenger traffic 
is so light that it cannot be handled at 
a profit with a steam locomotive and 
coach. Consequently it has been the 
habit of the companies to attach a pas- 
senger coach to a slow freight train, a 
practice so unsatisfactory to those who 
have to patronize them that several 



roads have placed self-contained motor 
ears in service. 

The most attractive feature of the 
motor car proposition to the railroads 
is the low cost for operating. Records 
show that t lie average consumption of 
gasoline is approximately 1 gab to 
eight or ten miles for a (1-cylinder car 
of 00 Up., which means that a ^-pas- 
senger car can be actually operated for 
about two cents a mile for fuel and 
lubrication. The entire cost of opera- 
tion per mile depends on the amount 
of wages paid conductor and motor- 
man and the mileage made per day. 
There are cars in service making as 
many as 110 miles a day, and the total 
operating cost, including gasoline, 
lubricating oil, repairs, wages, and 
maintenance charges, is less than seven 
cents per mile* 

The car shown in the illustration 
seats 2a persons and is driven by a GO- 
hp. engine. 



A LARGE COAL STORING GANTRY CRANE 



One of the largest traveling gantry 
stocking bridges for conveying coal 
and coke is used by the By-Product 
Coke Corporation of South Chicago. 
This bridge is equipped with a belt con- 
veyor which receives the coal at any 
point along the track from another 



belt conveyor located at the base and 
running at light angles to the bridge 
conveyor The capacity of storage is 
GOO tons per hour* The bridge travels 
on tracks, as shown in the illustration, 
by means of an electric motor attached 
to each truck. This bridge operates in 




Th« Bridge Traveta on Tracks 
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Two Large Hoisting Towers Take Coal from Vessels. 



connection with two large hoisting 
lowers which take the coal from the 
\ easels and discharge same to belt 
conveyors which in turn deliver the 
coal to the conveyor running at right 
angles to the bridge. The coal is re- 
claimed from the storage pile hy means 
of a ri-ton grab bucket and discharged 
to a hopper under which is located a 
weighing scale; then onto the belt con- 
veyor running to the storage bin. The 
reclaiming capacity by means of the 
bucket is 200 tons per hour. 



FOREIGN AUTOS IN ENGLAND 

The foreign motorist in England is 
put to much trouble and expense, under 
the present laws, before he can drive 
a car in that country, lie may not de- 
sire tii stay in the country longer than 
three weeks or a month, yet he cannot 
escape n minimum outlay of $17, and a 
maximum of $32.75. First, he must 
procure a driving license at a cost of 
$1.25; then car registration at $5.25. 
followed by a carriage tax of $10.50 if 
his car does not exceed a ton; $21, if 
his ear is over that weight and under 
two tons, or $20.25, if his car exceeds 
two tons. 



ONE THOUSAND PAINTINGS AS 
SOUVENIRS OF TRIP 

Kinsen Kubota, a Japanese painter of 
considerable note and one of the best 
amateur actors in Tokyo, has planned 
to make a trip round the world, and as 
souvenirs of this trip, he has set to 




Courts Tokyo Oimgtki^ 



Painting 1.000 Pictures 

work to paint IJHX) copies of one of 
his pictures. The illustration shows him 
busily carrying out this task. 



WHAT THE ENGINES SAID 



(At Ptomontory Point, May 10, 



What was it the Engines said, 

Pilots touching — head to head, 

Facing on the single track, 

Half a world behind each back? 

Thi s is %vhat the Engines said. 
Unreported and unread. 

With a prefatory screech, 

In a florid western speech, 

Said the Engine from the West, 

“I am from Sierra s crest; 

And, if altitude's a test, 

Why, I reckon, it’s confessed, 

That I've done my level best/' 

Said the Engine from the East, 

“They who work best talk the least, 
S' pose you whistle down your brakes; 
What you’ve done is no great shakes. 
Pretty fair — but let our meeting 
Be a different kind of greeting* 

Let these folks with champagne stuffing, 
Not their Engines* do the puffing. 

" Listen! Where Atlantic beats 
Shores of snow and summer heats; 
Where the Indian autumn skies 
Paint the woods with wampum dyes, 
I have chased the flying sun, 

Seeing all he looked upon, 

Blessing all that be has blest. 



Nursing in my iron breast 
Alt bis vivifying heat, 

All his clouds about my crest; 

And before my flying feet 
Every shadow must retreat/' 

Said the Western Engine, “Phew! * 
And a long, low whistle blew, 
“Come now, really that’s the oddest 
Talk for one so very modest 
You brag of your East! You do? 
Why, I bring the East to you! 

All the Orient* all Cathay, 

Find through me the shortest way; 
And the sun you follow here 
Rises in my hemisphere. 

Really —if cne must be rude — - 
Length* my friend, ain’t longitude/' 

Said the Union* “Don’t reflect or 
1 11 run over some Director/’ 

Said the Central, ‘Tin Pacific* 

But* when riled* I’m quite terrific. 

Yet today we shall not quarrel* 

Just to show these folks tbs moral* 
How two Engines— in their vision — 
Once have met without collision/’ 
That is what the Engines said 
Un reported and unread; 

Spoken slightly through the nose, 
With a whistle at the close. 



— BRET HARTE. 
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Home-Made Motor Iceboat 



A Home-Made Furnace 



This motor- driven iceboat was con- 
structed to take the place of the regu- 
lar sail iceboat, and the one from 
which the accompanying sketch was 
made was used with success all last 
winter. 

The boat is 4% ft, wide at the widest 
part and 10 ft. long. The runners are 
about 10 in, high, shod with steel 
ground concave the same as a skate 
runner The motor is a 3-hp. air-cooled 
engine which was taken from an old 
motorcycle. The power is transmitted 
by a belt to a spiked driving wheel, 
giving a reduction of about 7% to 1. 
The rear wheel of the motorcycle was 
also taken and an iron band shrunk on 
for a tire, and steel horseshoe calks at- 
tached at 4-in, intervals for the spikes. 
The two pieces that support the spiked 
driving wheel are hinged so as to al- 
low the wheel to rise and fall over any 
blimps on the ice and to let the engine 
run free when desired. The entire 
boat with its propelling equipment 
weighs 120 lb. 

The boat is operated from the rear 
with one lever for controlling the 
spark, another for the throttle and the 




Iceboat Propelled by an Engine 



third for directing the course of the 
boat, — Contributed by Phillip E. Taft, 
Springfield, Mass, 



This furnace was constructed from 
an ordinary pot stove and an old 6-gal, 




Old Stove in the Tank 



galvanized oil tank turned upside down 
over the stove. Holes were cut in the 
bottom of the tank for the stove and 
the hot air pipe. The tank was sup- 
ported about 1 ft, from the floor so as 
to iet the cold air in from the cellar to 
take the place of the hot air as it passed 
tli rough the air pipe into the room 
above. A hole was cut in the side of 
the tank opposite the .stove door and 
another door attached to provide an 
opening for feeding fuel into the stove. 

This stove was made to heat a store 
and was used with entire satisfaction. 
Very little coal was used during the 
winter and plenty of heat was pro- 
duced at all times.— -Contributed by C. 
A, DeVor, Newark, N. J, 



Water boils in a vacuum at 1)8 

de£. F. 
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Removing Dents from an Automobile 
Radiator 



Taking the dents and uneven places 
out of radiators is no easy task, unless 




Hammering Out Dtnta 



done by the following method : Stop 

all openings except the discharge pipe 
and then fill the radiator entirely full 
of water. Put a cork in the pipe and 
drive it in so as to put a slight pres- 
sure on the water. Take a smooth 
block of wood and a hammer and pro- 
ceed as shown in the sketch, lightly 
hammering around the edges of the 
dent, allowing the water pressure to 
force out the dent,- — Contributed by M. 
Kakora, Manville, lib 



per cent to the weight and only 35 per 
cent to the strength. The fourth draw- 
ing compares a %-in. by 18-in. steel 
plate with a hard pine timber 4.8 in. 
by 18 in. # both being of the same 
strength when used as beams on edge. 
The wood weighs 27 lb. per foot and 
the steel 23 lb. One-tenth of an inch 
of steel has about the same weight as 
an inch of wood, and about 20 per cent 
more strength. 



Claw Bar for Removing Concrete 
Forms 

Among the small tools required for 
carrying on reinforced concrete work 
none comes in more useful for a variety 
of purposes than a supply of crowbars, 
claw bars and chisel bars. As a rule 
such bars can be worked up on the 
job or by a local blacksmith from rein- 
forcing material and need not be pur- 
chased at all For chisel bars the steel 
need only be cut to length and sharp- 
ened to a chisel edge at one end, says 
Engineering-Contracting. Bars so 




Steel Lighter Than Wood in Construc- 
tion Work 

This illustration gives a graphic com- 
parison of the strength, as compared to 
weight, of steel and wood sills, show- 
i n g that, strength for 
strength, steel is lighter 
than wood. The first two 
drawings give the compar- 
ative size of a 6-in. I-beam 
and a hard pine timber, 6 
in. high, of the same 
strength. The wooden 
beam is 15.6 in. wide, and 
weighs 29.2 lb. per foot 
against 12.5 per foot for the 
I-beam. The third drawing 
shows a common floor 
framing construction of a steel beam 
with wood fillers. The wood adds 80 





made can be used in an emergency for 
crowbars, and they have numerous 
uses such as chipping concrete, prying 
reinforcement into position, knocking 
out keys and spacers. Claw bars for 
removing forms and drawing nails can 
be made in the same manner. A good 
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shape of claw bar for removing forms 
is shown by the accompanying sketch. 
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This bar can be made of round or 
square iron as well as of the section 
sketched, and any ordinary blacksmith 
can do the work. Being made of rein- 
forcing steel these various bars, if it 
is not desired to keep them* can, to- 
ward the end of the work, be used as 
reinforcement. 



A Kangaroo Bicycle 

This bicycle does not differ ma- 
terially from an ordinary bicycle* yet 
it is not propelled by the feet, he 
wheels are so constructed as to have 




Positions for 



the hubs out of center, making them 
turn like an eccentric. The propelling 
of the wheel is done by the weight of 
the body, which is shifted backward 
and forward on each half turn of the 
wheels. In starting, the wheels must 
he set with the rear hub up and the 
front hub down. — Contributed by \\\ 
S. Jacobs, Malden p Mass, 

Temporary Water Heater in an 
Apartment Building 

A large water heater in an apartment 
building gave out, and, as there were 
a number of baths continually in use, 
it presented a serious problem for the 
engineer. There were several low pres- 
sure tubular boilers used for heating 
the building, and the engineer decided 
to put a pipe in the steam space in one 
of the boilers to heat the water. Holes 



were drilled in the top of the boiler and 
each hole fitted with a S^-in, pipe as 
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Heater Pipe in Boiler 



shown at A and B in the sketch. These 
pipes were attached to a Sy^-in. pipe, 
C, running horizontal in the steam 
space of the boiler. The 2^-m. pipe 
was capped on both ends. The city 
water supply was connected to the 
pipe A and the outlet to the hot water 
supply pipes at B. This gave an abun- 
dant supply of clean hot water for 
several weeks and apparently did not 
affect the steaming of the boiler to any 
great extent— Contributed by J. E. 
Noble, Toronto, Can. 



Home-Made Sink Trap 

A cheap and serviceable trap can be 
made from galvanized pipe fittings as 
shown in the accompanying illustra- 
tion. Two ly^-in, street ells and a 1%- 
in. tee are connected in the pipes lead- 
ing from the sink to the sewer. The 
iy±-in. plug turned in the lower open- 
ing in the tee gives access to the trap, 
should it become clogged or frozen. 
The size of the fittings can be ar- 




Trap Made of Pipe Fitting 



ranged to suit conditions. — Contributed 
by Jesse L, Miller, Wabash, Ind. 



To produce 1 hp. requires the evap- 
oration of 2. GO lb, of wafer. 
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Steel Trestle for Telephone Cables 

A telephone station was situated 
where the rear entrance joined an al- 
leyway belonging to private parties 
and the city's property and the cables 
Could not be put in the ground as that 



Truck for a Garage 

There is one thing that the auto- 
mobile industry has made manifest and 
that is, the lightest car cannot be 
handled half as easily by hand in a 
garage as can the heaviest horse vehi- 




TeJephone Cable Bridge 



contained private and public sewerage 
systems. Both city and private owners 
objected vigorously to the placing of 
poles and anchors necessary to prop- 
erly guy the cable poles to carry 
the weight of the cables^ which is about 
2 tons. This presented a problem that 
had to be worked out and the wire 
chief decided to construct a steel 
bridgeway to carry the four large 
cables, each containing 50 wires, for a 
distance of 92 ft from the cable pole 
to the building. Four spans of the 
steel structure were supported 30 ft. 
high on three pairs of poles, the cable 
poles and the building. The bridge 
was made from 3-in, angle iron. The 
whole structure was designed and built 
by a person having no knowledge of 
bridge building,— Contributed by C, 5. 
Rex, Bowling Green, O. 



Adjust a bearing after taking up the 
wear so the strain o! the bolts does not 
come on the journal, but on the faces 
of the bearing lines. 



cle in the salesroom or carriage house, 
says the Automobile Dealer and Re- 
pairer, The fact that the construction 
prevents the cramping or turning be- 
yond a circumscribed space because of 
the chassis necessitates the use of a 
handy truck, especially when the gar- 
age is of limited space. This difficulty 
may be overcome by the use of a truck 
made up of parts as shown in the 
sketch. The wheels are not shown in 
the sketch hut they should be of cast 
iron without spokes and having about 




Details of a Garage Truck 



a 3-in. tread. These are fitted on an 
axle as shown in Fig. 1, Figure 2 shows 
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the truck, the center of which is a hard- 
wood plank 2 or more inches thick, ac- 
cording to the weight of the car, and 
12 or more inches wide, according to 
the size of the wheels, so as to permit 
of blocking the same when on the 
plank to prevent rolling off when mov- 
ing, The plank must he long enough 
to give clearance for the wheels be- 
tween t lie vertical parts of the end 
plates. The outer and upper ends of 
the end plates turn upon the axle plates 
which are secured to the axles as shown 
in Fig. 3. Two holes arc drilled in the 
outer cuds of the axle plates, as shown, 
Lo insert the ends of a guiding tongue 
or draw ing rod, Fig. 4. A locking pin 
is used in both cuds whereby the axle 
may be held rigid or allowed to turn 
at will. The plates are made of %-in. 
boiler plate with a king bolt in each 
pair as shown. The axle bolt is made 
the same thickness as the plank plates 
and the same width. These bolts should 
be made large enough to "serve as the 
fifth wheel and make the outer end 
long enough so w r hen drilling the holes 
for the king bolts they will be far 
enough ahead so that when the draft 
hook is inserted it will clear the upper 
plate. The axle is shown with a swell 
to make it strong enough for drilling 
the hole to receive the king bolts. 

A thin washer is placed on the axle 
outside of each wheel and held in place 
with a %-tn* cotter pin, Also, a thin 
washer is placed on each king bolt be- 
tween the plates. The tongue or draw- 
ing rod is shown in Fig, 4 which is 
made from %-i n, iron. 4 ft long, with 
the forks and hooks not less than % in, 
irt diameter. When ready for use the 
car may be run upon the truck and 
turned in any desired direction, care 
being taken to block the wheels when 
on the truck. 



Bracing Gate Posts of a Wire Fence 

The posts of a gate placed in a 
straight line of wire fence requires just 
as much bracing as a corner post A 
very effective way, and one that will 
not require much extra material, is 
shown in the accompanying sketch. 



The two posts of the gate will need to 
be extra long and well set in the 




— j 

No Wood Bracts Art Used 

ground. The tops of the posts are then 
tied with wire so as to hold them in 
a parallel position with the right width 
between for the gate. The fence wires 
are twisted tight and held to the posts 
with staples.— Contributed by Vincent 
Whitman, Lyons, N, Y. 



An Oiler for Hand Tools 

An oiler for oiling saws, planes and 
other bench tools to keep them from 

rusting when 
not in use can 
he made by fill- 
ing a blacking 
box or other 
small tin box 
with felt, allow- 
ing a small por- 
tion to extend above the top of the box. 
Saturate the felt with oil and the oiler 
is ready for use. This is a very handy 
oiler which can be made in a few min- 
utes' time. Keep the cover on the box 
when not in use and there will be no 
waste of oil. — Contributed by W. F, 
Smith, Maryville, Mo. 



Do not turn a spark plug into a hot 
cylinder very tight or you will experi- 
ence considerable difficulty in remov- 
ing it later when the engine is cold. 




mo 
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Foot- Power Feed for a Breast Drill 

The accompanying illustration shows 
how a common breast drill was rigged 
up by d correspondent of the Hub, so 
it could he fed bv foot power; the crank 
turned with one hand and the work to 
be drilled was held in the other. The 
bottom frame is made from %-i n, pipe 
and fittings, except the treadle, which 
is Tin. pipe, The pipes holding the 
drill may be % in, and the strap iron 
fastened with screws as shown. The 
whole is fastened to the ceiling, side 
wail, and door. 




The tec and cross connections in the 
lower part of the frame are bored out 



so the % -in, pipe will slide through 
them. The plug turned into the cross 
has a ^4 -in, pin fastened into it on 
which to hook the chain, A flange is 
screwed on the upper end of the %-in. 
pipe for a faceplate, The bottom end 
of the %-in, pipe is fitted with a by 
*54- in. tee which has a bushing turned 
into each end for a %-in. rod. The 1" 
in, pipe forming the treadle must have 
one end flattened down to about % in, 
thick, then given a short right angle 
bend, and drilled for a %-in* rod. The 
tee on the bottom end of the %-in* pipe 
is cut out in the center to receive the 
turned end of the 1-in* treadle pipe. 
The tee at the bottom end of the chain 
has the thread bored out so that it will 
slide along the Tin. pipe and he placed 
in any desired position and held with 
set screws. Any desired depth of hole 
or different sized pieces can be drilled 
by raising or lowering the chain on the 
pin. 



How to Make Britannia Metal 

(Cottden&cd Article from Bras* World) 

Britannia metal* fifty years ago, was 
used without plating and was known 
and sold as such. A britamiia metal 
teapot or sugar bowl was considered 
one of the luxuries of the household. 
Today we have the same teapot or 
sugar bowl, more elaborately adorn ed, 
but made of the same metal The sur- 
face of this metal instead of being ex- 
posed as in former years is now silver 
plated. The fact that these articles are 
silver plated prevents the knowledge 
that they are actually britarmia metal. 
Although practically no ware is now 
sold under the name of britamiia metal, 
the mixture which is used for making 
the silver plated goods has not changed 
at all and is the same as that employed 
when all articles were left w ith the bare 
surface of the metal exposed. While 
the name is not used, the actual con- 
sumption of the metal in the shape of 
silver-plated goods is greater than ever 
before. Britannia metal is an out- 
growth of pewter. At one time pewter 
was extensively used, but as this metal 
contained a large portion of lead, man- 
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ufaeturers desired to eliminate the 
poisonous elements contained therein 
and sought another metal that would 
not have lead in its composition. Con- 
sequently britannia metal was adopted. 
Experience has taught the maker that 
it is dangerous for the person using 
goods made from a composition in 
which lead is used, even though the 
articles arc plated. If the plate should 
wear off in time and the base metal 
be exposed, this would contaminate 
foods to a greater or less extent. 
Britannia metal has no corrosive prop- 
erties. Tin is the principal metal and 
the small quantities of antimony and 
copper added to harden the metal do 
not affect the non-corrosive properties. 
All makers of britannia metal have 
their own formula for mixing, yet the 
difference is very slight, They all con* 
sist of tin, antimony and copper. The 
antimony and copper harden the tin for 
practical service. The desired quality 
is that it should be of sufficient hard- 
ness to hold its shape and yet not he 
refractory in rolling or spinning, A 
very good composition is as follows: 

Tin - 150 lb. = 92 0% 

Antimony * * * .*•»*.*. * * * ... » 10 lh- = 0.2 % 

COppfir ■ ■ ii -fl I tin 3 llj-li tL “ 1" 8 

Pure tin, the best antimony, and a 
highly refined copper should be used. 
The best and usual method of making 
the mixture is first to make a “harden- 
ing” of the tin and copper which can 
be melted with the tin and antimony. 
The melting point of copper is so high 
that it cannot be melted in the iron 
kettle used for the tin. A plumbago 
crucible is necessary. To make the 
^hardening,” equal parts of tin and cop- 
per are melted together in a crucible 
and poured into small bars so that they 
may be easily broken. This mixture 
will readily melt with the tin. We 
must then change the foregoing form- 
ula to the following: 

Tin 147 1b, 

Antimony ... .......... — .... 10 lb. 

Hardening 6 lb. 

The “hardening” can be made in 
quantities so that it will be unneces- 
sary to make a copper melt every time 
a heat of metal is mixed. 

In making the britannia metal, the 



antimony and hardening are placed 
in the bottom of the kettle and the tin 
on top. When the whole is melted,, it 
is thoroughly stirred and scrap added 




to cool it. The cooling is necessary for 
the reason that in order to melt the 
hardening and antimony, it is neces- 
sary to heat the metal hotter than the 
temperature used for casting it. In 
fact, the pouring temperature should be 
as low as possible or the metal will 
crack in rolling. 

Harder or softer britannia metal 
mixtures may be made by increasing 
or decreasing the quantities of tin and 
copper. Too great an excess of cop- 
per will render the metal too hard to 
roll and increase its melting point so 
that it is not easily cast. For both 
casting in metal molds and for rolling 
into sheet to be afterwards spun or 
stamped the preceding mixtures will 
be found satisfactory as they are in 
daily use, and are the result of many 
years' experience on the part of the 
leading makers of hollow ware. 



The pressure is the same at all points 
on any given level of a liquid* 



m 
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Vertical Pipe Supports 

A simple and neat appearing sup- 
port for attaching vertical pipes to 

walls is shown in 
the accompanying 
sketch* This sup- 
port consists of two 
wrought-iron bars, 
one bent in the 
shape of the letter 
U to fit the outside 
diameter of the pipe 
and riveted to the 
other bar, which is 
bent to form a sad- 
dle for the pipe and 
with both ends 
turned up for feet. The support is fast- 
ened to the wall with bolts or tag 
screws put through drilled holes in the 
feet. — Contributed by I. G. Bayley, 
Cape May Point, N* J* 



Home-Made Engine Stop 

An ingenious device in the way of a 
home-made engine stop used in the 
engine room of a manufacturing plant 
attracted the attention of a correspond- 
ent of Power and he made inquiry in 
regard to it. The engineer explained 
that from some cause 
the engine had run 
away several times 
and in each instance 
disaster was narrowly 
averted. Accordingly 
he had set about to 
produce an automatic 
engine stop. The 
accompanying sketch 
gives an idea of the 
apparatus. This has 
fulfilled its function 
faithfully several 
times. 

There is a detach- 
able drum fastened to 
the throttle of the 
engine with enough sash cord wound 
on it to correspond with the threads 
on the stem of the valve. The cord is 
run over pulleys and connected with a 
weight of sufficient size to unwind the 
cord from the drum as it descends, thus 



closing the throttle. Ordinarily the 
cord is wound on the drum and the 
weight suspended at sufficient height 
entirely to shut off steam in its descent. 
The drum comes off for starting and 
stopping and is placed on a hook out 
of the way* 

The scheme for releasing the weight 
is that of a sliding bar, one end of 
which is caught under a pin in one 
edge of the pulley directly over the 
weight. As it is barely caught, an 
endwise movement of % i n < will re- 
lease the weight. The other end of the 
bar is connected to the upper end of a 
bell crank which is lunged at the elbow. 
The longitudinal arm of the bell crank 
is in contact with the stem of an ordi- 
nary fly ball governor, which in turn 
is connected by a belt to the engine 
shaft. The stud of this governor is 
adjusted so that it will not act until 
the engine has reached a speed beyond 
the range of the regular governor, at 
which time the stem is passed down- 
ward, causing the weight to be released 
and a prompt shutdown is the result. 



Anti-Freezing Mixtures 

The following are rules for avoiding 
freezing of water in the cylinders, 



pipes, radiators, etc,, of the cooling 
system of w r ater-cooled automobile en- 
gines and stationary explosive engines* 
As soon as freezing weather ap- 
proaches or when the temperature 
drops as low as 40 deg. F* all water 
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should be drained from the radiator, 
cylinders and pomp, says Gas Review, 
and the radiator filled with one of the 
solutions given. 

L A mixture of glycerine and 
water in the proportion, by weight of 
25 per cent, of the former and TO per 
cent, of the latter, to which is added 2 
per cent, of sodium carbonate, 

2 , Chemically pure calcium chlor- 
ide dissolved in hot water in the pro- 
portion of 4 lb, to I gab of water. 

3, Sodium chloride (common salt) 

or magnesium chloride dissolved in 
water in the proportion of l 1 /^ 2 lb, 

to the gallon, 

4, Wood alcohol in the proportion 
of 20 per cent, alcohol to 80 of water. 
This solution has the advantage of be- 
ing sufficient for average winter 
weather, and it has no ill effect of any 
kind on metals nor does it leave any 
sediment. 

Should the thermometer reach as 
low as 15 deg. F., a solution of about 
25 per cent, alcohol and T5 per cent, 
water should be used. For tempera- 
tures below zero, use 30 per cent, al- 
cohol and 70 per cent, water. 



Home-Made Slipper 

The material for making the slippers 
as described herein can be of wool or 
carpet yarn. The stand on which the 
slippers are formed may be made from 
any kind of wood that is easy to work 
and readily obtained. 

The first part to be made is a piece 
of wood 18 in. long, shaped as shown 
in the two views, Fig. 1, The other 
piece on the base is made as shown in 
Fig. S, 10 in, in diameter and a hole 
bored in the center to receive a tenon 
cut on the end of the stick. Fig. 1, 
This joint should fit tightly and is fas- 
tened with glue or nailed. 

After the stand is completed put on 
15 to 20 strings, as shown in Fig. 3, 
which are sufficient to have at one 
time. Start at the top and weave 
strings horizontal around the stick and 
in the vertical strings (Fig. 4). Be 
sure to pass one horizontal string over 
and the next under each vertical 
string. 



When you have the size desired, cut 
the horizontal strings as shown in 




Forming the Slipper 



Fig, 5, The lower ends of the vertical 
strings are cut from the stand and tied 
together close to the last horizontal 
string, or at the heel of the slipper. If 
a little care is taken in forming and ty- 
ing the heel, a very neat slipper can be 
made,— Contributed by W t F. Stevens, 
Calumet, Mich, 



Oiling the Links of a Chain Drive 

Lubricating a chain on a chain drive 
can be easily accomplished by the 

method shown 
in the accom- 
panying sketch, 
1 foies are drilled 
in the face of the 
sprocket wheels 
between each 
sprocket and 
filled with a 
piece of round 
wick that will fit 
tightly. These wicks are thoroughly 
saturated with oil which will keep the 
chain properly lubricated for a long 
time, — Contributed by W, S. Jacobs, 
Malden, Mass, 



If a painter's brush is too short for 
bridling and yet too long for con- 
venient use, put a rubber band around 

the bristles. 
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A Method o£ Recovering a Diamond 
Drill 

Recently in putting in a diamond 
drill hole on the property of a mining 




Tools for Removing a Diamond Drill 



company at Rockland, Michigan, a 
breakage occurred that was dealt 
with in a peculiar manner and, in view 
of the importance of diamond drilling 
as a means of prospectings the descrip- 
tion of how r the broken drill was re- 
covered will be of interest. The mode 
of procedure was original, in so far 
that no one connected with the drill 
work at the mine had ever seen or 
heard of a similar solution of the prob- 
lem, 

A nearly horizontal prospecting 
hole was being drilled from a point in 
one of the underground workings, says 
the School of Mines Quarterly, A core 
shell had become worn thin hv use, so 
that, at a length of 460 ft, it buckled 
under the working pressure of the rods 
and jammed in the hole, 

The first step was to get the drill 



rods out of the hole. Jack-screws were 
applied at the mouth of the hole to a 
gland bolted on the rods, sufficient 
strain being applied to break off the 
core shell close to the core lifter. It 
was found that the force required for 
this stretched the 460 ft of rods 6 in. 
Next, the stump of the core left in the 
hole had to be removed. As a chop- 
ping bit could not be used for this pur- 
pose, without great risk of injuring the 
diamonds, a special tapering bit was 
made, as shown by Fig. 1. The larger 
end of this bit fitted closely enough in 
the hole to center and guide the boring 
end in grinding out the core. This 
done* the bit was replaced by a taper 
tap, with which the core lifter was re- 
covered. 

Finally, a pointed drill, Fig, 2 , was 
made of tool steel, properly tempered, 
and put on the rods. With this the re- 
mains of the broken core shell, together 
with a portion of the original diamond 
bit, were cut away until the bit itself 
was loosened in the hole. What was 
left of the bit, though only 1 in. long, 
was then easily recovered by a tap, and 
the diamonds were found to be unin- 
jured, In using the pointed drill, Fig. 
2, great care had to he taken to avoid 
running into the diamonds. To this 
end, the feed of the drill was accurately 
measured while the cutting was in 
progress. On recovering the bit, it 
was found that there was still a margin 
of 3/8 in. of steel above the first dia- 
mond. 



Reversing Marks on Angle Iron 

When laying out steel for construc- 
tion work, the shearing lines are 

marked on the 
outside of angle 
iron, and, as they 
are always 
sheared from the 
inside, the marks 
must be re- 
versed. The illus- 
tration shows a 
simple instru- 
ment for revers- 
ing the marks. The tool is made from 
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a piece of sheet iron, No. 16 or 20 
gauge, 2 in. in width and bent in the 
shape shown in the sketch. The cir- 
cular part on top serves as a spring to 



will be that part of 1 in. short on one 
end of the rectangle that will contain 
the extra 1 sq. m.—Contributed by 
Claude M. Padgett, 




does the extra square come from?' 1 can 
easily be answered by marking and 
cutting out a square as shown in Fig. 
1, 8 in, each way, and on the heavy 
lines. These pieces when placed in the 
form of a rectangle, as shown in Fig. 
3 # will not make 13 in, long as the 
squares would indicate. If the lines 
forming the squares arc made to match, 
as shown in Fig. 2 t there will be an 
open space having an area of 1 sq, in. 
If the piece B is joined closely to the 
pieces A and the lines forming the 
squares will not match and then there 



Removing Gasoline from a Punctured 
Float 

Nearly immerse the punctured float 
in hot water and the heat will volatil- 
ize the liquid which will pass out in a 
steady stream of bubbles. The float 
should be kept immersed until all the 
gasoline has e vapors tcd } and, of course, 
great care should be taken that no 
water gains access. The float should 
then be allowed to cool, during which 
time any remaining vapor will have 
escaped, when the puncture may be 
seated with solder. 
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A Toolmaker's Clamp 

The accompanying sketch shows 
a toolmaker’s clamp that will be found 




Clamp Details 



very effective. A fillister head screw, 
A, and a flat spring, B, holds the hard~ 
cned jaws* C, in place, A 14-in. round 
piece of soft steel t D, is joined to the 
hardened jaw, C, by a small counter- 
sunk head rivet. The special feature 
of this clamp is that the jaws conform 
to any taper and always have a full 
bearing on the work, says a correspond- 
ent of American Machinist. The gen- 
eral arrangement of the pivoted arms, 
damp nut, etc., is shown dearly and 
needs no explanation. 



How to Make an Angle Drop Light 

Some time ago T saw a method of 
tilting an incandescent lamp at an 
angle described in Popular Mechanics. 
It was simple enough, but 1 do not 
think it as simple as 
this method. An 
ordinary piece of 
string. A, is tied to 
the lamp wire and 
any piece of wire (a 
pin, a paper clip, or 
copper wire, B) that 
will make a suitable 
hook is attached to 
the string and 
arranged as shown, 
the length of the string varying with 
the angle desired. The light may he 
turned in a different direction by sim- 
ply sliding the hook, B, around on the 



rim of the shade. The hook can be 
detached from the rim easily when the 
light is required in the normal position, 
— Contributed by Jos, C, Wilson, Lynn, 
Mass. 



Starting the New Furnace Right 

The first few days a new furnace is 
in operation is apt to determine its 
character, if furnaces have a character. 
If the furnace starts off well, as a good 
furnace should, the members of the 
household will be convinced that their 
furnace is a good one, and it will re- 
quire a number of furnace misfortunes 
to remove the favorable impression 
after it has once been formed, says the 
Metal Worker. On the other hand, if 
the furnace behaves in an improper 
manner at first, doubts may be enter- 
tained regarding its future warming 
abilities. It is supposed the dampers 
in the hot air pipes have been turned 
in the proper direction to allow the 
heat to pass, and that the damper rods 
were put in the proper w f ay, so the 
handle or ring will indicate whether the 
damper is closed or open. A mistake 
made in putting in a damper rod may 
cause much trouble, as the damper will 
appear to be open when it is closed, 
and much furnace talk may be required 
to explain why heat does not come up 
the register. If the cold air box is pro- 
vided with a slide or damper, such ap- 
pliance may have been left closed, so 
the furnace does not receive a supply 
of fresh air. There may be a wide 
crack under the hall door so the outer 
air may enter and quietly run down the 
hall register, thus preventing any 
warm air from coming up. Thus the 
hall pipe may be acting as a cold air 
box. 

Tt has been known for several years 
that the human eyes and nose are not 
pleased with smoke. On this account 
if for no other, the chimney should be 
examined before connecting the smoke 
pipe. The chimney flue is liable to be- 
come stopped up by soot, mortar or 
even bricks which may have been 
dropped by the mason or fallen from 
the top. By building a small bonfire 
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in the bottom of the chimney the draft 
can be tested. It may be well to at- 
tach a piece of iron to a rope, then pro- 
ceed to the top of the chimney and 
lower the iron. If it arrives safely at 
the bottom of the chimney without en- 
countering any obstruction, one may in- 
fer the Hue is clear. If there are any 
openings in the furnace chimney other 
than the one used by the furnace, they 
should be closed. While it may be sup- 
posed that all smoke pipe fits tight at 
each joint, it is well to be certain that 
a light joint has been made where the 
smoke pipe joins the furnace and also 
where it enters the chimney. 

if the attendant is not accustomed 
to the management of a furnace, or 
does not take sufficient interest, ashes 
and clinkers may be allowed to accum- 
ulate in the fi repot to such an extent 
that a good fire is impossible. Some 
houses are so constructed that grates 
are placed in a number of rooms, and 
if these grates are not in use, too much 
air may be carried up the various Hues, 
resulting in a great loss of heat. If there 
is not a good fire in the furnace the air 
may pass through without being prop- 
erly heated, and then the furnace may 
be blamed for not warming the house, 
or the grate Hues may be taking away 
the heat as fast as it is produced. 

In some houses there are one or 
more rooms that require long pipes to 
convey the heat to them, and on this 
account the rooms do not receive the re- 
quired amount of heat. A remedy may 
be found by incasing the pipes with tin 
or some of the various pipe coverings 
that are nonconductors of heat If a 
certain room does not receive the 
proper amount of heat, it may be on 
account of there being no escape pro- 
vided for air. If a room is closed tight 
it can hardly be expected that a sup- 
ply of hot air can enter, there being 
no provision made for the escape of 
the cool air. 



Mill bins fitted with a narrow strip 
of glass running from top to bottom 
provide a way to inspect the stock at a 
glance and also to note the quantity 
contained therein without climbing. 



How to Refit Tiling Spades 

The old bit is first cut from the spade 
as shown in Fig. 1 and the ends of the 




Attaching a New Bit 



lines upset so as to have sufficient 
metal to make a weld. A new blade is 
made from an old harrow disk as shown 
in Fig. 2 f with prongs long enough to 
get a good weld above the bit. Scarf 
and weld the bit on the tines. Sharpen 
and polish and you will have a good 
spade as shown in Fig. 3. 

A Convenient Candle Holder 

Various methods are used for hold- 
ing candles where they are used. A 

cap for a in. 
gas pipe makes 
a good holder 
and is exten- 
sively used in 
shops. Herewith 
is illustrated a 
new way of us- 
ing clothespins 
for a holder* 
The candle can 
be easily carried 
by taking hold 
of a pin, and when it is set down the 
candle will not fall over/ — Contributed 
by Maurice Baudicr, New Orleans, La, 
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Guying a Smoke Pipe 

Where a temporary chimney is put 
up on the side of a house, kitchen or 




The G ay Wires ai Attached 



shop, the way to attach the guy wires 
is shown in the accompanying illus- 
tration, Three wires are fastened to 
the roof and the fourth one taken over 
the end of the V-shaped brace or 
bracket and down to the shelf on 
which the tile chimney rests, says the 
Industrial Magazine, or it can he fas- 
tened to the side of the building. 



Magnetic Feed for the Compound Rest 
of a Lathe 

The compound rest of an engine lathe 
does not have any self feed, except on 
very large sizes, and I constructed a 
device to obviate the necessity of feed- 
ing by band when turning parts that 
had a bevel similar to friction clutches 
used on automobiles. 

The handle of the compound rest was 
removed and a ratchet wheel and pawl 
placed on the screw in its stead. A 
strip of iron was placed across the rear 



end of the rest which was attached 
with screws in slots for adjustment. 
The magnet, plunger and spring were 
fastened to this iron. The magnet was 
made as shown in Fig. 1 with the mag- 
net wire wound on a piece of soft steel 
tubing, one end of which was closed and 
a small pctcock attached, also a thumb- 
screw for adjusting the stroke of the 
plunger. The plunger was turned from 
soft iron to a sliding fit in the magnet 
core with a smaller extension that 
passed through a bearing at the oppo- 
site end of the support which carries 
an open spring on the projecting end. 
This spring would draw the plunger 
from the coil when the current was 
broken. The completed device as at- 
tached to the compound rest is shown 
in Fig. 3. 

A fiber finger was fastened behind 
the chuck on the lathe that operated 
the switch at every revolution of the 
lathe spindle and sent a current of 
electricity through the magnet w r ire. 
After suitable connections were made 
from a lamp socket to the switch and 
magnet, the cut was started in the 
metal by band with the regular handle 
which was then slipped off and the 
ratchet wheel with the pawl put on in 
its place. The magnet would draw iri 
the plunger at every revolution of the 
chuck where the fiber finger would 
make the connections on the switch arid 
turn the compound screw through the 
intermedium of the lever, ratchet and 
pawh When the current connections 
were broken, the spring at the end of 




Method of Attaching to a Lathe 



the plunger shaft would draw the 
plunger and pawl back for another 
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operation, In order to prevent too 
quick an action the petcock was so ad- 
justed as to allow only a gradual escape 
of the air compressed by the plunger. 
The thumbscrew regulated the travel 
of the plunger and thereby the amount 
of feed. — Contributed by Chas. Chaff- 
ner, Maywood, 111, 



Waterproofing a Common Electric 

Socket 

Several electric lights had to be 
placed out in the open and we did not 

have the weath- 
erproof sockets 
at hand so a sub- 
stitute water- 
proof device was 
used, which we 
made as follows : 
The right num- 
ber of common 
tin funnels were 
purchased a n d 
each socket and 
globe protected 
by putting a fun- 
nel upside down 
on the supply 
wire as shown 
in the sketch. 
The wire and 
small end of the 
funnel were well 
taped to make it waterproof. This not 
only served well the purpose for which 
it was intended, but the funnel made a 
good reflector.— -Contributed by H. D, 
Harkins, St, Louis, Mo. 



An Offset Tap Wrench 

Occasion may demand the tapping 
or reaming of a hole that is so located 
as to cause the handle of the holder 
to strike some projecting part before 
the tool cuts through the metal. In 
such a case, procedure is impossible, 
- unless a part of a turn is taken and 
the wrench then changed. The accom- 
panying sketch illustrates a wrench 
that is quickly made from %dn. round 
steel which can have sufficient offset 
for the handles to be out of the way 
when turning taps or reamers in re- 




cesses. Figure 1 illustrates the plan 
and Fig. 2 the elevation of the wrench. 




Fsq,. 2 



The Wrench with Offset 



The edges of the %-in, square hole 
can be hardened and a set of bushings 
made from sheet metal to place in the 
hole that will hold taps in sizes from 
to % in, A mechanic will find this 
a very useful addition to Iris kit of 
tools. — Contributed by Donald A. 
Hampson, Middletown, N, Y. 



Home-Made Snow Plow for Sidewalks 

This is one instance where a lawn 
mower can be used in the winter as 
well as the summer time. The handle 
and braces are taken from the lawn 
mower and attached to a board 1 in. 
thick, 12 in. wide and 18 in. long. Two 
strips of wood 1 by 2 and 10 in. long 
used as battens over the handle braces 
and fastened with screws complete the 
snow plow, as shown in the illustra- 
tion. A piece of tin tacked over the 
face of the board will greatly assist 




Snow Plow 



the snow in sliding from the plow, — 
Contributed by J, Gordon Dempsey, 
Patterson, N. J, 






670 



POPULAR MECHANICS 



A Barn Door Latch 

The regular hook and staple placed 
on a sliding door does not always close 
the joint tightly* The accompanying 

sketch s ho w s 
t h e construc- 
tion of an at- 
tachment for a 
common door 
hook that will 
draw the door 
close to the 
door jam, The 
L-shaped piece 
is made from 
sheet metal and 
fastened to the 
door with a small bolt or large wood 
screw. After the hook is placed in 
the staple, the sheet metal handle is 
drawn in the position shown by the 
dotted lines, which draws the door 
closed* The position of the bolt in the 
sheet metal and screw of the hook are 
so arranged that the pull will have a 
tendency to keep the parts closed. — 
Contributed by H* H. Nelson, Rose 
Lawn, Ind. 



A Clamp to Hold Long Work 

Many of the handy tools are con- 
structed by the mechanic when a par- 
ticular job requires something out of 
the ordinary* Such a case comes to 
light in an article given by a corre- 
spondent of Wood Craft describing a 
new clamp originated 
by a workman who was 
making a screen frame 
of unusual proportions. 

As the clamps on hand 
were not long enough, 
he constructed some 
that could be used for 
almost any size of 
work. 

For the material he 
took a piece of in. 
round iron and bent it 
into a crank, A, as 
shown in the sketch. Two holes were 
drilled through this crank close to- 
gether as shown at G. A %-■ in, hole 



was bored into a block of wood a little 
thicker than the stock to be clamped* 
This block was placed against one side 
of the work and the block F against 
the other. The wire R was drawn 
around the frame and blocks and the 
ends put through the holes G from op- 
posite sides. Turning the crank would 
wind the wire around A. A washer, 
D, with its edges bent a trifle, was 
placed under the wire to keep it from 
cutting into the wood. 

The same wire cannot be used on 
many jobs of the same size as the ends 
will not stand very much of such short 
bending. The device was intended 
only as a makeshift for extra long jobs. 
The clamp is capable of considerable 
variation and of a wide range of use. 



Another Pencil Sharpener 

This sharpener can be handled with- 
out getting the hands, drawings and 




All Dirt Drops into the Box 



clothes covered with lead* The device 
consists of a hexagonal piece of wood 
covered with sandpaper and supported 
on an axle that fits into the ends of a 
small box. The box will catch all 
the lead and wood removed from the 



pencil* Figure 1 shows a side cleva* 
tion and Fig. 2 the end. — Contributed 
by J. H. Crawford, Schenectady, N, Y, 
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Metal Melts in a Cupola Quicker in 
Cold Weather 

The reason why metal can be melted 
in a cupola quicker on a cold day is be- 
cause the draft from the blower usu- 
ally comes from the outside where the 
moisture has been frozen out of the 
air, says Castings. When cold, the air 
is more dense, and with each revolu- 
tion of the blower the cupola gets an 
increased number of pounds of oxygen 
with less than the usual amount of 
moisture, conditions which tend to pro- 
duce a hotter fire and more uniform 
working. 



Home-Made Spring Fork for a 
Bicycle 



Cushion forks attached to a bicycle 
eliminate the jar on the rider's hands 
and arms. Old types of bicycles were 
not equipped with this special feature 
and as I had one of these wheels, I 
determined t o 
have a spring 
fork of my own 
make. A fork 
was secured 
from another old 
bicycle and the 
s t e rn cut off 
close to the 
crown forging. 

Two extra holes 

were drilled in the fork ends about 2 
in* up from the regular holes for the 
front wheel axle. The old fork was 
then put on the front wheel in the 
usual way and the fork for the bicycle 
fastened with bolts put through the 
two extra holes as shown, A strap of 
iron is fastened with a bolt to the under 




side of the fork crown on the bicycle. 
The strap of iron has a slot cut 3 in. 
long in the other end as shown at A in 
the drawing. Another bolt is loosely 
fitted in the slot of the strap iron and 
fastened in the crown of the extra 
fork. The ends of a coil spring are 
fastened to each bolt, A suitable spring 
coil can be purchased from almost any 
hardware merchant. — Contributed by 
V. L* Beeman, Cleveland, O. 



Bushing a Flange Coupling 

The accompanying sketch shows a 
method for reducing the bore of a 
shaft coupling, A correspondent of 
Southern Machinery had to use a 
coupling with 
the h u I e to o 
large, as there 
was no other 
in stock with 
the right sized 
hole. The 
coupling was 
chucked i n a 
lathe and a cut 
taken to make 
the bore true again, and as the old 
key seat could not be removed alto- 
gether, a cast-iron bushing was made 
to fit the coupling and the shaft. A 
keyseat was cut into the hushing, A, 
to correspond with the old keyseat, and 
another keyseat cut to tighten the 
coupling on the shaft, After the coup- 
ling was placed on the shaft, the bush- 
ing key was driven first to tighten the 
bushing, then the key to hold the 
coupling on the shaft. 




A Sandpaper Holder for Dressing 
Commutators 

The handle of the holder has two 
blocks with an arc of a circle on each 
face 2 by 2% in + These blocks are 
pivoted and adjust themselves to fit 
any sized commutator. If the com- 
mutator has four brushes, the lower 




block will go in between the brush 
holder, says a correspondent of Power, 
A commutator may be kept level and 
smooth with this device. 
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Substitute for a Windmill Quadrant 

The usual device for transmitting 
power from a windmill to a pump 




Single Wire Operates the Pump 



where there is a distance between them 
is the quadrant. The wires of the 
quadrant will stretch, and with that 
of the expansion, cause a jerk in driv- 
ing the pump rod* The accompanying 
sketch shows how a windmill was 
connected to pump water from two 
wells which were dug several rods 
apart, A single wire was fastened to 
the windmill rod, run over two pulleys 
and attached to the pump rod of the 
second well pump. A box weighted 
with pieces of iron was bolted to the 
pump rod to produce the down stroke 
and the windmill furnished the power 
to make the up stroke* The weight 
kept the wire taut at all times and 
caused no jerky motion*— S, R, W* 



Stretch the round chamois over the top 
of the funnel and then slip the band 
over the bottom cud and up over the 
edge of the chamois* Posh the cham- 
ois down slightly in the center 
and the strainer is ready for use. This 
kind of a strainer will remove all dirt 
and water from gasoline which will 
save considerable trouble for the auto- 
ist. — Contributed by Riley Lucas, Car- 
rollton, Ohio. 



Turning Too! for Wood 

A new kind of wood-turning tool for 
turning wooden rolls is shown in the 
accompanying sketch, The cutter, A t 
is made of cither carbon or high speed 
steel* When turning fiber, the latter 




Chamois Strainer for Gasoline 

All dirt and particles of water should 
be removed from gasoline that is 
placed iti the tank for use of an auto- 
mobile or motor- 
cycle engine. 
About the b e s t 
method is to 
strain the gaso- 
line through 
chamois. A good 
strainer can be 
made from two 
5- or G-in* fun- 
nels hy cutting 
about 2 in. from 
the top of one 
funnel to be used as a band on the 
other. Procure a 9- or 10-in, square 
of chamois and trim the piece round* 



would be much better, says American 
Machinist, The cutter is bored at an 
angle of 82 deg, so as to accommodate 
the head of a regulation (fathead ma* 
chine screw, B, which has a spline, C, 
on its body in which the pin, 1J, slides; 
this keeps it from turning when the 
nut, E, is tightened. The main body 
of the tool holder is made of machine 
steel. The face angle, F, can he made 
to suit the material being turned. The 
one illustrated has about 40 deg, angle, 
which would be about right for maple 
and similar hard woods. Softer woods 
might require a more acute angle both 
inside and out, A cutter, A, iVu in, in 
diameter, would have nearly 5 in* of 
cutting edge. When dull at one point 
the nut, E, is slackened and the cutter 
turned so as to present a new cutting 
edge to the work. When the whole 
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cutting edge is dull the cutter is re- 
moved and ground on the face. 



How to Make a Dowel- Cutting Tool 

Secure a piece of steel about ^4 in, 
thick, 1% in* wide and 8 in, long. 
Drill various sized holes through the 
steel as shown in Pig. 1, leaving the 
edge of each hole as sharp as the drill 
will make them. Cut off a block of 
wood the length necessary for the 
dowels and split it up into pieces about 
the size for the particular dowel to be 
used. Lay the steel on something 
Hat, over a hole of some kind, then 




The Wiring Diagram 

connection and ring the hell. —Con trib’ 
uted by Albert P, Carr, Anthony, R. I, 



~ &" 




Easy Way to Make Dowels 



start one of the pieces of wood in the 
proper size hole for the dowel and 
drive it through with a hammer, as 
shown in Fig. 2, The sharp edges on 
the steel will cut the dowel as smooth 
and round as if it were turned in a 
lathe. 



Safety Alarm for a Steam Heater 

Some persons taking care of steam 
heaters will retire at night and leave 
the draft open, which is liable to cause 
an explosion. The accompanying sketch 
shows how I connected up a bell that 
would ring when the safety valve 
rose. The valve could not be heard 
in the bedrooms, so the bell was placed 
in my room and connected to the 
safety valve on the boiler. When the 
valve would rise it would make the 



A Wheelwright's Holding Tool 

This tool is to be used on the anvil 
to hold wheels while taking out bolts 
and to bolt them. The wheel can be 
fastened in a few r seconds. The lever, 
A, is made from an old buggy top joint. 
The joint is closed and a in* hole, 
D, drilled and a thread cut to fit the 
rod B, The rod B has a hole in the end 
for a pin to go through to hold it to 
the anvil. The handle FI operates the 
lever A so it can be put on or taken off 
quickly. One turn of the lever will 
tighten the wheel. 
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Moving Large Steel Furnaces 

While remodeling a large steel plant 
it became necessary to move three 




large stacks, each 16 It, in diameter* 
150 ft, high and weighing approxi- 
mately 200 tons* Each stack was lined 
throughout with firebrick. The stacks 
were moved 150 ft. without taking 
them down. As the new foundations 
were 15 ft. below the level of the old 
ones, a trench was dug with a steam 
shovel to make the intervening distance 
on an incline. Ties were placed on 
the bottom of the trench and steel 
rails fastened close together on top of 
them, Hydraulic jacks were used to 
lift each stack to make a space to ex- 
tend the rails beneath and place the 
structure on steel bars and rollers. 
Each stack, while being moved* was 
held vertical with eight guy ropes. 
Block and tackle was used in pulling 
the stacks down inclined tracks. — Con- 
tributed by T W, Beddow, Eusley t Ala. 



Bell metal composed of copper and 
tin may be improved by adding a small 
quantity of iron. 



Making Use of Scrap Paint 

A little economy which is practiced 
in the paint shop of the Nashville Rail- 
way & Light Company is the saving of 
all scrap paint, says Electric Traction 
Weekly. A large “slush barrel” is 
located in the paint shop and each 
evening a man cleans up the brushes* 
gathers up the odds and ends, and care- 
fully scrapes out the cans that have 
been used during the day and mixes it 
in this tank, A little oil and green 
coloring matter are added to bring it 
to the standard color of the company, 
and after thoroughly straining, the 
mixture is put up in cans for use as 
floor paint* roof paint* truck paint, pole 
paint* etc. A great deal of paint is 
accumulated in this way and the master 
mechanic finds that it is well worth the 
trouble. 



A Commutator Clamp 

The end rings of a commutator must 
be taken out when it is necessary to 
look for internal grounds. The ac- 
companying sketch shows the con- 
struction of a commutator clamp for 
use in holding the segments iti place 
while the rings are removed. The 
clamp is made of % by 2-in. sheet steel 
with a %-in, screw. The drawing 
clearly shows the adjustable fastening. 
The notches fit around rivets on one 
side of each fastening, which can be 




moved by removing two cotters, says 
Power. The damp is made loose or 
tight by screwing the bolt in the nut. 
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AMATEUR MECHANICS 



HOW TO MAKE A WHISK BROOM HOLDER OF 

SHEET METAL 



A whisk broom holder such as is 
shown in the accompanying picture 
may be easily made by the amateur. 
The tools needed are few : a pair of tin 
shears* a metal block of some kind 
upon which to pound when riveting* a 
hammer or mallet, several large nails* 
and a stout board upon which to work 
up the design. A rivet punch is desir- 
able though not absolutely necessary. 

The material required will be a sheet 
of copper or brass of No. 24 gauge of 
a size equal to that of the proposed 
holder, plus a %-in, border all around 
into which to place the screws that are 
to be used to hold the metal to the 
board while pounding it. The design 
shown in the picture is (> by 8 in. at 
the widest parts and has proven a sat- 
isfactory holder for a small sized 
broom* 

Carefully work out the design de- 
sired on a piece of drawing paper, both 
outline and decoration, being careful to 
avoid sharp curves in the outline for 
they are hard to follow with the shears 
when cutting the metal. If the design 
is to be of two-part symmetry, like the 
one shown, draw one part then fold on 
a center line and duplicate this by in- 
serting double surfaced carbon paper 
and tracing the part already drawn. 
With this same carbon paper transfer 
the design to the metal* Fasten the 
metal to the board firmly* using 
screws placed about 1 in. apart in holes 
previously punched in the margin with 
a nail set or nail. 

To flatten the metal preparatory to 
fastening it to the board place a block 
of wood upon it and pound on this 
block, never upon the metal directly* 
or the surface wifi be dented so as to 
look bad in the finished piece. 

Take the nail, a ten or twenty-penny 
wire or cut. and file it to a chisel edge, 



rounding it just enough to take the 
sharpness off so that if will not cut the 
metal. 





Computed Holder 

Brass Fastened to Board— Method of Riveting 
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There arc several ways of working 
tip the design ; some have been sug- 
gested in this department in previous 
numbers. The simplest way is to take 
the nail and merely “chase” the outline 
of the holder and the design. Remove 
the screws* cut off the surplus metal 
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and file the edges until they arc 
smooth. Make a paper pattern for the 
metal band that is to hold the broom* 
Trace around this pattern on the metal 
and cut out the shape. Punch rivet 
holes in holder and band, also a hole 
by which to hang the whole upon the 
wall* 

Rivet the band to the holder. Punch 
the rivet holes with a nail set and make 
the holes considerably larger than the 
diameter of the rivet, for in flattening 
the raised edges the holes will close. 
Do the riveting on a metal block and 
keep the head of the rivet on the back 



of the holder. Round up the “upset” 
end of the riveted part as shown in the 
picture. Do not bend it over or flatten 
it. This rounding is done by pounding 
around the outer edge of the rivet end 
and not flat upon the top as in driving 
a nail. 

Clean the metal by scrubbing il off 
with a solution composed of one-half 
water and one-half nitric acid. Use a 
rag tied to a stick and do not allow the 
add to touch either your hands or 
clothes* A metal lacquer may next be 
applied to keep the metal from early 
corrosion. 



How to Make a Camp Stool 

The stool, as shown in Fig* 1, is 
made of beech or any suitable wood 




with a canvas or carpet, top. Provide 
four lengths for the legs, each 1 in* 
square and 18% in* long; two lengths, 
1% in. square and 11 in* long, for the 
top, and two lengths, % in. square, one 
8% and the other It) 14 in* lung, for 
the lower rails. 

The legs are shaped at the ends to 
fit into a %-in, hole bored in the top 
pieces as shown in Fig* 2 t the distance 
between the centers of the holes being 
7% in. in one piece and J>% in. in the 
other* The lower vails arc fitted in the 
same way, using a %-in* hole bored 
into each leg 2% in. up from the lower 
end. 

Each pair of legs has a joint for 
folding and this joint is made by hor- 
ing a hole in the middle of each leg, 
inserting a bolt and riveting it over 
washers with a washer placed he- 
tween the legs as shown in Fig* 3* The 



entire length of each part is rounded 
off for the sake of neatness as well as 
tightness* 

About % yd. of 11-in, wide material 
will be required for the seat and each 
end of this is nailed securely on the 
under side of the top pieces. The 
woodwork may be stained and var- 
nished or plain varnished and the cloth 
may be made to have a pleasing effect 
by stencilling in some neat pattern, 

A Small Home-Made Electric Motor 

The accompanying photographs 
show the construction of a very unique 
electric motor, the parts consisting of 
the frame from an old bicycle pedal 
wrapped with insulated wire to make 
the armature and three permanent 
magnets taken from an old telephone 
magneto. The pedal, being ball bear- 
ing, rotated with very little friction 
and at a surprisingly high rate of speed. 




The Motor Complete 



The dust cap on the end of the pedal 
was removed and a battery connection, 
having quite a length of threads, was 
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soldered to it as shown in the photo- 
graph. The flanges were removed 
from an ordinary spool and two strips 
of brass fastened on its circumference 
for the commutator. The spool was 
held in position by a small binding 



M > 



Commutator Puts 

post nut. The shape of this nut made 
a good pulley for a cord belt, — Con- 
tributed by John Shahan, Attalla, Ala 

t - ■ 

Rocker Blocks on Coaster Sleds 

The accompanying sketch shows a 
coasting sled with rocker blocks at- 
tached on both front and rear runners. 
The runners and the other parts of the 
sled arc made in the usual way, but in- 
stead of fastening the rear runners 
solid to the top board and the front 
runners to turn on a solid plane fifth 
wheel, they are pivoted so each pair of 
runners will rock when going over 
bumps, 

The illustration will explain this 
construction without going into detail 
and giving dimensions for a certain 
size, as these rocker blocks can be at- 
tached to any' coaster or toboggan 
sled. It will be noticed that the top 
board may bend as much as it will 
under the load without causing the 
front ends of the rear runners and the 




How to Make a Watch Fob 

This novelty watch fob is made from 
felt, using class, college or lodge colors 
combined in the making with emblems 
or initials colored on the texture. Two 
pieces of felt, each 1% in. 
wide and 4% in* long, are 
cut V-shaped on one end 
of each piece about 1 in* 
in depth, and % in. in 
from the other end of one 
piece cut a slit % in. long; 
the end of the other piece 
is folded over, making a 
lap of about 1 in,, and a 
slit is cut through the 
double thickness to match 
the one cut in the first 
piece. The desired em- 
blem, initial, or pennant is 
stenciled on the outside of 
the folded piece with class, 
college or lodge colors. 

The strap is made from a 
strip of felt 3-16 in, wide 
and S% in, long; stitched 
on both edges for appearance. Make 
a hole with a punch 1(4 in, from one 
end, and two holes in the other, one 
about 1 in. and the other 2 % in. from 
the end. Purchase a %-in, buckle 
from a harness maker and you will 
have all the parts necessary for the fob. 
Assemble as shown in the sketch. The 
end of the strap having the two holes 
is put through the slots cut in the wide 
pieces and the tongue of the buckle is 
run through both holes. The other end 
is passed through the ring of the watch 
and fastened in the buckle as tn an 
ordinary belt.— -Contributed by C. D. 
Luther, Iron wood, Mich. 





Co aster &led with Rocker Runners 



rear ends of the front runners gouging A good lubricant for drilling is made 
into the snow or ice. — -Contributed by by dissolving % to 1 lb. of sal-soda in 
W. F. Quackenbush, New r York City, one pailful of water. 
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Novelty Clock for the Kitchen 

An inexpensive and easy way to 
make an unique ornament of a clock 




for kitchen use is to take an old alarm 
dock or a new one if preferred, and 
make it into a clock to hang on the 
wall* 'l ake the glass, dial and works 
out of the shell and cut some pieces out 
of the metal so that when the pieces 
left are turned back it will have tli e 
appearance as in Fig. 1. Then get a 
10-ccn t frying pan, (i in, in diameter, 
and drill a hole in the center so the 
shaft for the hands will easily pass 
through and extend out far enough to 
replace the two hands* Put the works 
hack in the metal shell and solder it 
to the frying pan by the pieces turned 
out as in Fig. 2. Gild the pan all over, 
including the handle, and print black 
figures in the small circles. Calendar 
figures can he pasted on small circles 
and these pasted on the frying pan. 
The parts can be divided into minutes 
with small lines the same as shown 
in the drawing. Make new hands that 
are long enough to reach flic figures 
from sheet brass or tin and paint them 
black,— Contributed by Carl P, Herd, 
Davenport, Town. 



How to Make a Small Silver Plating 
Outfit 

Take an ordinary glass fruit jar or 
any other receptacle in glass, not 
metal, which will hold I qt* of liquid 
and fill it with rain or distilled water 
and then add % oz. of silver chloride 
and l 1 /^ ox, of c, p, potassium cyanide. 
Let this dissolve and incorporate well 
\vith the water before using. Take an 
ordinary wet battery and fasten two 
copper wires to the terminals and 
fasten the other ends of the wires to 
two pieces of heavy copper wire or %- 
in* brass pipe. The wires must be well 
soldered to the brass pipe to make a 
good connection* When the solution 
is made up and entirely dissolved the 
Outfit is ready for plating* 

Procure a small piece of stiver, a sil- 
ver button, ring, chain or anything 
made entirely of stiver and fasten a 
small copper wire to it and hang tin the 
brass pipe with connections to the car- 
bon of the battery. Clean the article 
to be plated well with pumice and a 
brush saturated in water. When clean- 
ing any article there should be a cop- 
per wire attached to it* Do not touch 
the article after you once start to clean 
it, or the places touched by your fin- 
gers will cause the silver plate to peel 
ofT when finished. When well scoured, 
run clear, cold water over the article 
and if it appears greasy, place in hut 
water. When well cleaned place in the 
plating bath and carefully watch the 
results, If small bubbles come to the 
surface you will know that you have 
too much of the anode or the piece of 
silver hanging in the solution and you 




must draw out enough of the piece un- 
til you can see no more bubbles. Leave 
the piece to be plated in the solution 
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for about one-half hour, then take the 
article out and with a tooth brush and 
some pumice, dean the yellowish scum 
off, rinse in clear water and dry in saw- 
dust. When thoroughly dry, take a 
cotton flannel rag and some polishing 
powder and polish the article* The ar- 
ticle must have a fine polish before 
plating if it is desired to have a finely 
polished surface after the plate is put 
on* 

In order to see if your battery is 
working, take a small copper wire and 
touch one end to the anode pipe and 
the other end to the pipe holding the 
article to be plated. When these two 
parts touch there will be a small spark. 
Always take the zincs out of the solu- 
tion when not in use and the batteries 
will last longer. This description ap- 
plies only to silver plating* Articles of 
lead, pewter, tin or any soft metal can- 
not be silver plated unless the article is 
first copper plated. 

Removing a Tight-Fitting Ring from a 
Finger 

When a ring cannot be removed eas- 
ily from the finger, take a string or 
thread and draw one end through be- 
tween the ring and the flesh* Coil the 
other end of the string around the 
finger covering the part from the ring 
to and over the finger joint* Uncoil 
the string by taking the end placed 
through the ring and at the same time 
keep the ring close up to the string. 
In this way the ring can be easily slip- 




Wrapping the Finger 



ped over the knuckle and off from the 
finger. — Contributed by K. Miller, 
Marietta, Penn. 



A Photographic Jig-Saw Puzzle 

Take any photographic print and 
mount it on heavy cardboard, or t if you 




Picture Marked for Cutting 



have a jig saw, a thin smooth wood 
board and mark out various shaped 
pieces as shown in the accompanying 
cut. If the picture is mounted on card- 
board, the lines can he cut through 
with a sharp pointed knife* If you 
have a jig saw, you can make a bro- 
mide enlargement from the negative 
you have selected and mount the print 
on a smooth board that is not too thick. 
This wood-mounted picture can be 
sawed out making all shapes of blocks, 
which forms a perfect jig-saw puzzle* 
— Contributed by Erich Lehmann, 
New York City* 

Rolling Uphill Illusion 

This interesting as well as entertain- 
ing illusion, can be made by anyone 
having a wood-turning lathe* A solid, 
similar to two cones placed base to 
base, is accurately turned in a lathe, 
the sides sloping to an angle of 45 deg. 
The spindle can be turned out of the 
solid at the same time as the cone; or, 
after turning the cone, drive an iron or 
wood shaft through the center making 
a tight fit. 

The boards for the track are made 
with a sloping edge on which the cone 
is to roll* This slope will depend on 
the diameter of the cone, which cart be 
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any size from 3 to 12 in. The slope 
should not he too flat, or the eonc will 
not roll, and it should he such that the 




The Illusion 



one end will be higher than the other 
by a little less than half the diameter 
of the cone. Thus it will be seen that 
the diameter of the cone determines the 
length of the slope of the tracks. A 
notch should he cut in the tracks, as 
indicated, for the shaft to drop into at 
the end of the course. 

The lower end of the tracks are 
closed until the high edge of the cone 
rests upon the inside edges of the tracks 
and the high end spread sufficiently to 
take the full width of the cone and to 
allow the shaft to fall into the notches* 
When the cone and tracks are viewed 
from the broadside the deception will 
he more perfect, and will not he dis- 
covered until the construction of the 
model is seen from all sides. Should 
it be difficult to make the cone from 
wood, a good substitute can be made 
from two funnels.— Contributed by L 
G. Bayley, Cape May Point, N. J. 



Annealing Chbel Steel 

Persons who have occasion to use 
tool or carbon steel now and then and 
do not have access to an assorted stock 
of this material find that the kind most 
readtiy obtained at the hardware store 
is the unannealed steel known as chisel 
steel. Machining or filing such steel 
is exceedingly slow and difficult, be- 
sides the destruction of tools; as a 
matter of fact this steel is intended for 



chisels, drills, and like tools which rtr 
quire only forging and filing. If this 
steel is annealed, it can be worked as 
easily as the more expensive annealed 
steel. 

Annealing may be done by heating 
the steel to a cherry red, not any more, 
and burying it in a box of slaked lime, 
where it is allowed to remain until all 
the heat is gone. Jf well done, the 
metal will be comparatively soft and 
in a condition to machine easily and 
rapidly. In lieu of lime, bury in ashes, 
sand, loam, or any substance not in- 
flammable, but fine enough to closely 
surround the steel and exclude the air 
so that the steel cools very slowly. 

If possible* keep the steel red hot 
in the fire several hours* the longer the 
better. In certain processes, like that 
of file manufacturing, the steel blanks 
are kept hot for 48 hours or more. 
Where it is impossible to wait so long 
as the foregoing method takes, then a 
cold water anneal may be used with 
less time. This method consists of 
heating the work as slo\vly and thor- 
oughly as the time will permit, then 




The above photograph was made by first 
printing a maple leaf on the paper, not too 
dark, then printing on top the picture from the 
negative, and finished in the usual way, 
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removing the Steel from the lire ami al- 
lowing it to cool in the air until black 
ami then quenching in water* 

in addition to softening the steel, 
annealing benefits the metal by reliev- 
ing strains in the piece* Should a par- 
ticularly accurate job be called for, the 
steel should be annealed again after 
the roughing cuts have been taken and 
before machining to the final size* 
't his will insure a true job and dimin- 
ishes the danger of spring in the final 
hardening. — Contributed by Donald A. 
Ilampsoii, Middletown, N, Y, 



How to Make a Post Card Holder 

This holder is designed to lay flat 
on the counter or to stack one on top 
of the other, keeping each variety of 
cards separate, or a number of them 
can be fastened on any upright surface 
to display either horizontal or vertical 
cards, 

The holders can be made from sheet 
tin, zinc, brass or aluminum* The 
dimensions for the right size arc given 
in Fig. 1 ; the dotted line showing 
where the bends are made. The com- 




pleted holder is shown in Fig* 2 as 
fastened to a wall. — Contributed by 
John F, Williamson, Daytona, Fla* 



Do not allow paint that is left over 
from a job to stand uncovered. The 
can should be tightly sealed and the 
paint will be found suitable for use for 
several days. 



Per fume- Making Outfit 

The real perfume from the flowers 
is not always contained in the liquid 
purchased for 
perfume, T h e 
most expensive 
perfume can be 
made at home 
for less than 10 
cents an ounce* 

The outfit neces- 
sary is a large 
bottle or glass 
jar with a small- 
er bottle to lit 
snugly into the 
open mouth of 
Ihe large one* 

Secure a small 
piece of very fine 
sponge and wash 
it clean to thor- 
oughly remove 
all grit and sand* 

Saturate the sponge with pure olive 
oil, do not use strong oil, and place il 
inside of the smaller bottle. 

Fill the large bottle or jar with 
flowers, such as roses, carnations, 
pansies, honeysuckles or any flower 
having a strong and sweet odor* Place 
the small bottle containing the sponge 
upside down in the large one, as shown 
in the illustration. 

The bottle is now placed in the sun 
and kept there for a day and then the 
flowers are removed and fresh ones 
put in. Change the flowers each day 
as long as they bloom. Remove the 
sponge and squeeze out the oil. For 
each drop of oil add 2 oz* of grain al- 
cohol. Tf stronger perfume is desired 
add only 3 oz, alcohol to each drop of 
oil. 




Home-Made Duplicator for Box 
Cameras 

The projecting tube of the lens on 
a hand camera can be easily fitted 
with a duplicator while the box camera 
with its lens set on the inside and 
nothing but a hole in the box does not 
have such advantages. A small piece 
of heavy cardboard can be made in 
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produce the same results on a box 
camera as a first-class duplicator ap- 
plied to a hand camera* The card- 




Fm 1 Fi* 2 1 3 
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Duplicator Attached to n Camera 

board is cut triangular and attached 
to the front end of the camera as shown 
in Fig. i with a pin about 1 in* above 
the lens opening, A rubber band 
placed around the lower end of the 
cardboard and camera holds the former 
at any position it is placed* A slight 
pressure of the finger on the point A, 
Fig. will push the cardboard over 
and expose one-half of the plate and 
the same pressure at B, Fig, 3, will re- 
verse the operation and expose the 
other one-half. Fins can be stuck in 
the end of the camera on each side of 
the lens opening at the right place to 
stop the cardboard for the exposure. 
With tli is device one can duplicate the 
picture of a person on the same nega- 
tive, —Contributed by Maurice Han- 
dier, New Orleans, La. 



Optical Illusions 



The accompanying sketch shows 
two optical illusions, the first having 
a perfect circle on the outside edge ap- 




Tht Two Illusions 



pears to be flattened at the points A, 
and the arcs of the circle, B, appear to 
he more rounding. In the second fig- 



ure the circle appears to have an oval 
form with the distance from C to C 
greater than from D to I). A compass 
applied to the circles in either figures 
will show that they are perfectly 
round* — Contributed by Norman S, 
Brown, Chippewa Falls, Wis, 



Use of Kerosene in Polishing Metals 

Anyone who has polished a fiat iron 
or steel surface with emery cloth knows 
how soon the cloth gums and fills up. 
The cloth in this condition will do little 
or no cutting. A simple remedy for 
this trouble is to use kerosene on the 
surface. The oil floats away a large 
part of the gumming substance and 
leaves the emery cloth sharp and clean 
to do the best work, also, it seems to 
act as a lubricant to keep particles of 
metal from collecting on the cloth and 
scratching or digging in the surface of 
the metal. A very light lard oil is 
equally good for this purpose, but not 
always easily obtained. A surface 
polished where oil or kerosene is used 
does not rust so easily as one polished 
dry, for th reason that a little oil re- 
mains on the metal. 

Kerosene is the best to use on oil 
stones, being better than heavier oil. 
Th is oil readily floats away all particles 
of the feather edge that are liable to 
become loosened and forced into the 
stone. These particles of metal when 
stuck to the stone are the cause of 
spoiling it, as well as nicking the tools 
that are being sharpened. Keep the 
surface of the stone well oiled at all 
times to make the cutting free. — Con- 
tributed by Donald A. Hatrtpson, Mid- 
dletown, N. Y. 



How to Make Lamps Burn Brightly 

For a good, steady light there is 
nothing better than a lamp, but like 
most everything it must have attention. 
After cleaning well and fitting it, place 
a small lump of camphor in the oil 
vessel. This will greatly improve the 
light and make the flame clearer and 
brighter. Tf there is no camphor at 
hand add a few drops of vinegar oc- 
casionally. 
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TWO INTERESTING BALLOON 
FLIGHTS 

The balloon 14 Albatross/' piloted by 
Lieut, Mina, broke all records for 
height in an ascension near Milan* 



SLEEPING SLINGS FOR RAIL- 
ROAD COACHES 

If the railroad traveler lias a section 
in a Pullman car he can he made com- 
fortable no matter how long the jour- 




Discomfort and the Sling,' That Prevents It 



Italy 3 on Aug, 10, The altitude reached 
was over 38,000 ft,* which is more 
than 1,000 ft. higher than seven miles. 
The previous record for height was 
made by two Englishmen who as- 
cended to a height of 37*000 ft. in 1802, 
On Aug, 10, the balloon “Sirius,” 
piloted by M. Spelter ine, and carrying 
three passengers, rose from Chamonix, 
France, in a successful attempt to fly 
over the Alps, The descent was made 
at a point near Locarno at an altitude 
of 5,400 ft, from which a perilous de- 
scent on foot was made to that place. 
The highest altitude reached was 
18,373 ft. 



Edward Silvey, clerk in the depart- 
ment of civil administration in the 
Panama canal zone, walked across the 
Isthmus on Decoration Day in 12 hr., 
15 min, 



ney, but if he is an ordinary traveler 
who cannot afford to ride in other than 
ordinary accommodation coaches, and 
such are in the majority, the trip, if a 
long one, is a period of great dis- 
comfort. 

The illustrations show a passenger 
trying to sleep in an ordinary railroad 
ear seat, and the new English idea that, 
it adopted, would make such a journey 
tar more comfortable. It is true that 
the sling shown is not as comfortable 
as a reclining chair or a berth, but its 
great advantage over nothing at all is 
obvious to anyone who studies the two 
ill list rations. The sling is of canvas, 
and is hooked to a rack above the seat 
when its services are required. Bands 
at the lower part of it form arm rests, 
and the head of the sleeper finds a rest- 
ing-place against its folds and is pre- 
vented from disagreeable nodding. 
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RECENT 

POTATO PLANTING MACHINE — Figure i u 
a machine for planting potatoes. The cylinder in thfl 
center contains the seed potatoes, and a wheel, pro* 
vEded with pockets, picks them up and carries them 
to the spring tubes underneath* The tubes deposit 
the potatoes In the ground. 



HANDY TELEPHONE STANDARD. -The tele* 
phone standard shown in Fig. 11 is adapted to the 
needs of busy people, By this arrangement both 
hands are left free while telephoning, the transmitter 
and receiver being so arranged that they are in 
proper position for car and mouth at all times* 



AUTOMATIC FIRE-ALARM SYSTEM.— The 

automatic fire-alarm system illustrated in Fig, ft com* 
prises a piping system sufficiently infusible to remain 
intact at a danger temperature. This piping contain* 
a fluid that will expand under the influence of heat 
and exert a pressure in the pipes that wilt operate a 
fire-alarm signal, thus announcing that * dangerous 
heat is present in a certain part of the structure. 
Such a system might he used profitably in ^rnsn pits 
or where coal is stored to warn of conditions that 
end in instantaneous combustion. 



THREE COMBS IN ONE. — Figure 4 is a hair* 

dressing comb that is expected to do in one stroke 
the amount of work that requires three strokes with, 
an ordinary comb. It comprises three combs ar- 
ranged on a handle not unlike that of a brush. 
These combs act one after the other. The teeth of 
each comb arc of a different coarseness, and those 
of one arc opposite the spaces between the teeth of 
the other. 



COLLAPSIBLE AND SUSPENSIBLE BABY 
CHAIR, — The collapsible baby chair illustrated in 
Fig. D is supposed to be suspended from a hook or 
uaiE in a wall when in use. It has a plain board seat 
and back hinged together, and a wooden loop to hold 
the child within it. It is designed for use in the 
more unsettled parts of the country where homes are 
plain and for traveling in new country. 



PORTABLE WARDROBE— The portable ward- 
robe illustrated in Fig. ti is probably drsignrd as a 
useful article fur summer cottages or camps. It coni' 
prises a shelf hinged to a bracket and a canvas bag 
which bangs from it. The clothing is hung from 
fine It? fastened to the bottom side of the shelf, and 
the canvas bag protects them from dust. 



CLOTH Eg. PIN HOLDER, — The wire gaur.e bas- 
ket shown in Fig. 7 is devised for bolding clothes 
pins in a position easily accessible when hanging out 
clothes. Its suspending ruds are filter! wiih wheel* 
that convert the basket intn a trolley when it is hung 
from a clothes tine. 



LONG-HANDLED SCRUBBER— Atiy gcrub wo- 
man will insist that the only way to properly scrub a 
floor is to kneel to the task, but it is claimed that 
the arrangement shewn m Fig. ft accomplishes the 
same result without the back-breaking labor, ft is 
a scrubbing handle to which any cloth or scrub 
brush can. be attached. 



COLLAPSIBLE BOX FOR HATS.— The hat con* 
t airier shown in Fig. fl is a bag, the top of which is 
of such nature that the bat within it is as well pro* 
tccted as in a box. The bag pari being flexible, the 
container can be stowed in a very small space when 
not in use. a feature which the ordinary hat box 
lacks. 



HANDY FORK CLEANER— The difficulty of 

cleaning between the prongs of forks is known to 
every housekeeper, but this is now made simple by 
the Little implement shown in Fig. 10. It consists of 
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a handle with bristles set in err end an such manner 
that the prongs, may be rim through them, and a 
cord button on the other end through which a prong 
may br: run lo Straighten it. 



FIRELESS CHICKEN BROODER, -Incubator 
chicks, having no mother, must naturally be provided 
with a brooder to keep them warm. The ordinary 
device is artificially heated, but the device illustrated 
in Fig, IJ is of a tireless type. On ihe inner side of 
its top ate arranged bunches of feathers. The chicks 
nestle intc these feathers in the same way that tin y 
would nestle into Ihe feathers of a mother hen* the 
warmth of their bodice thus shut an sufficing to keep 
them comfortable, 



ARM-WORKED HUSKING DEVICE,— Inven- 
tions that have to do with the harvesting of crops are 
always of interest arul tills corn husking device (Fig. 
12) is no exception. It consists of a husking hook 
operating in a short tube in somewhat the same man- 
ner as a plunger lit a pump. It is strapped to the 
arm jus,t liciow the shoulder and at the wrist anil Is 
worked by extending and closing [lie in i i 



SPOON DESIGNED FOR BEATING, -Figure 

Li shows a spoon for besting eggs, cream, and other 
materials. It is provided with an agitator which 
whirls as the spoon is worked. 



PORTABLE WINCH FOR MINES.— The trans- 
fer of heavy material along the low, narrow drifts, of 
Utinea is made simple hy the portable winch shown 
in Fig. 14. It has an extension standard that cast be 
raised ami lowered in the same manner as a lifting 
jack so that ihc winch tan he solidly secured between 
the Ih.iur and roof. A windlass drum and a motor arc 
mounted nil the arm of this post,, and power is pro- 
vided by means of a flexible connection. Such a 
windlass may he provided with means of propulsion 
to be run by steam, compressed air, or electricity. 



SKIRT-LIFTING DEVICE. — Holding up a skirt 
in wet weather and at the same time carrying a num- 
ber of bundles is far from being a simple task, 'litis 
is mode easy, however, by the reefing belt shown 
EtI Fig lb. The belt is provided with a number of 
cords at the ends of which are damps lo fasten to 
the skirt. The skirt is lifted as high as desired, the 
clamps made fast, and the wearer proceeds across 
muddy streets without the necessity of paying any 
more attention to them. 



REMOVABLE STEEL CLOTHES POSTS,— Fig- 
ure ItS illustrates :i steel clothes pole that is easily set 
□ p when required and removed when tied in u$e. It 
has a base 2!^ It. in length which is driven into the 
ground and left there. Hie pole proper, which its of 
tubing W/i ft. temg and about 1 I/3-in, in diameter, 
ia screwed into and out of this base. 



ERASING DEVICE FOR TYPEWRITERS,— 

The keyboard of a modern typewriter is provided 
with everything required for tlic work it is designed 
for, and, if one inventor has bis WDY, it 13 tQ he pro- 
vided with a unit for use when it does work wrong. 
This unit, show n in Fig. 17* is an erasing device to 
he attached to the keyboard. The handle pushes the 
eraser up against the impression to be erased, and 
working it up and down accomplishes the desired 
result. 



A HOBBY-HORSE THAT MOVES, — Toy manu- 
facturers are already at work preparing new novel- 
lies for the coming Christmas trade, one of winch Is 
illustrated in Fig, IS- It is a hobhy horse that moves 
forward with the weight of the rider upon its back. 
The interior of the horse iji provided with springa, 
and. as the rider ttart.^fers his weight from the saddle 
to the stirrups, a forward movement is caused. 
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PATENT OFFICE RELICS 

BURIAL CASE FROM WHICH A PREMA- 
TURELY BURIED PERSON CAN ESCAPE.-- 

The horror of being buried xIIvl- is responsible for 
the unique form of burial casket shown in the illus- 
tration. The casket had a vertical tubular shaft at 




If Buried Alive, Pull the Cord 



the head leading up above ground. This shaft had a 
g!as« door at the top and within it was a ladder by 
which the person could climb out* or if too weak, 
this contingency was provided for by a bell at the 
top of the shaft and a cord leading therefrom to the 
hand of the person, by which he could ring and, 
summon help. If after a reasonable time, it was 
ascertained through the glass door that life was 
really extinct, the tubular shaft was pulled up and 
this released a spring door which automatically slid 
over and closed the opening in the top of the casket. 
This invention was patented Aug. 2Tp, 1W68, No, 
81,487, by Fran i V ester of Newark, N, J, and is 
now public property by the expiration of the patent. 



GOLD IN DUTCH GUIANA 

By J. B. Perdvflf 

[The following report is from n subscriber of this 
magazine, and is dated July 25, 1900, Mr, PercivaT* 
address is 5J Graven, St,* Paramaribo, Dutch Guiana, 
South A m j;ri ca . — Edit or + s note,] 

The district known as the Lawa is situated cm the 
left bank of the Maroni fiver and commences frnm 
the mouth of the Tappanahony river at the Pori 
Goedoe rapids. The Laws river is the divide between 
Dutch and French Guiana, 

Exploration. Owing to the rapid state of the 
Maruui with its numerous waterfalls not much explor- 
ing has been done; it is Impossible to take a boat up 
without the aid of Bush negroes, whose charges are 
so exorbitant that, the mail of small means finds it 
utterly impossible to get there. 'Hi is district has been 
much neglected owing to the above facts. Gold exists 
to pay the modest investor as well as the big company. 
All that is required ia quick and tncap transport at ion, 
it is beyond a doubt the host in the Colony of D. G. 
The prospector is quite in his element here, the very 
high altitudes rend erg deep mining quite an advantage 
and sinking operations can be undertaken without 
much fear as to water trouble. 

Formation. Around the placers of the Compagirie 
des Mi ties d'or of Paris is chiefly dioriEe or green 
stone* the prevailing rock is intrusive or eruptive* the 
district has undoubtedly passed through an eruptive 
period many centuries ago. The quarts reefs arc 
numerous, and in many cases large outcroppings may 
he seen on the hilt lops, but in the majority of cases 
all the reefs are broken up at the outcrop line, which 
renders prospecting tedious. The amount of decom- 
posed matter lying on the surface, is also a great 
drawback to the prospector. That rich bodies of ore 
exist there is no question, but careful prospecting is 
necessary to unearth these ore bodies. As 1 have said, 
the surface is So decomposed that sinking to a good 
depth is absolutely necessary to strike solid formation. 
Traces of coal have been found and in my opinion 
»ome valuable discovery may be made in the near 



future. In some instances diamondiferous gravel has 
been Found in the tailings of the sluices; there is no 
doubt that coal, diamond# and platinum exist in pay- 
ing quantities in the Lawa, One is continually 
brought face to face with traces of these minerals. 
Thorough exploration and arduous prospecting is the 
only essential to make this district a South Africa, 

Mountains. The mountains are all more ur less 
auriferous. Iti one particular instance I came across 
the side of a mountain that prospected as much as 
one gram pure gold to the pan. This was at an alti- 
tude of nearly 100 ft. from the level of creek. It 
is considered rich when the prospector strikes pay dirt 
that will average one dollar per cubic yard, or one cent 
American to the pan. This latter average could be se- 
cured in almost every instance here. The hydraulic 
man would be quite in his element; with an up-to-date 
plant, 500 or more cubic yards per day of 10 hours, 
could be handled. I have seen where 5 men working a 
hillside with pick and shovel and spading in a little 
5-box sluice, made as much as 300 grams gold per 
day. This is enormously rich. The amount of ma- 
terial handled could not have been more than 20 cu. 
y<L 

Creeks, The crocks are numerous and more or Icsi 
payable. There are many good creeks on the con- 
cession of the Cie, des mines d'or, But the transpor- 
tation absorbs so much, that only the very rich ones 
are worked. By the old style of working, still in 
vogue here* a loss of 50 per cent, iti the tattings is no 
uncommon thing, I have tested tailings that would go 
as high as $20 per ton, and thousands of tons are ly- 
ing round. And with all this waste and bad work 
the returns are handsome. 

Coat of labour. The present cost per man per day 
with wage and board, etc, is $1-150, of Ira. 6.60, This 
high average comes from the exorbitant price paid 
for transport of men, provisions, etc. It is clear to be 
seen, that with a light railway from Paramaribo, this 
cost will he very much reduced, and the investor would 
be in a position to work places that now only give very 
small profits. It would be the making of this colony. 
It is to be anticipated that the Dutch Government will 
Sec its way clear to start up the railway as quickly as 
possible. The Railway from Paramaribo is row in 
course of const ruction toward (he Lawa and all along 
the route there is good prospecting ground. 

Dutch Guiana, or Surinam, is situated on the north 
coast of South America, between British and French 
Guiana. Its coast line is 240 miles long, from the 
mouth of the Corentyne to that of the Maroni, Inland 
the colony extends to- the Arcara mountains, nearly 
500 miles from the coast. In the southeast! the Tumut* 
Hutnae mountains run northwest from the south bor- 
der of French Guiana. The rivers, besides those men- 
tioned, are the Nick eric, entering the mouth of the 
Coi'cntyne, and the Coppename and Saramacea, en- 
tering the sea by the same mouth, and the Surinam. 
Like the rivers of British Guiana, they form falls and 
rapids, and are navigable for comparatively short diV 
Uticts— -the Coppename for {10 and the Saramacca for 
100 miles. 

The population is composed of much the same con- 
stituents as that of British Guiana, for here, too, 
Indian C&obtl are imported, A peculiar element are 
the Bush negroes* the descendants of runaway slaves. 
The settlements are spread over the coast zone on the 
river banks. Sugar has largely given place to cocoa 
and coffee. Gold is found in all the river valleys* 
chiefly the Surinam, Saramacca, and Maroni* and about 
1 500,000 worth is exported. Timber also and halata, 
a kind of guttapercha, are shipped. These goods are 
exported mostly from Paramaribo, the only town in 
the colony, to the value of about $ 1,750, WO, the im- 
ports being valued at $2,577 ,5<JU, Tlte rivers are the 
chief means of communication. 

The colony is administered by a governor, resident 
at Paramaribo, assisted by a council. A legislative 
body is composed of four members, chosen every year 
by the governor* and members elected by the colonist? 
in the proportion of one to every two hundred electors. 
Justice Is administered by a superior court ami circuit 
courts* All religions are tolerated, the Reformed 
Lutheran, Moravian, and Roman Catholic churches 
having most adlierents* The colony ia well pro- 
vided with schools, arid education is compulsory, 
Surinam was first colonized by Lord Willoughby, gov- 
ernor of Barbados, in 1605, and was ceded to the 
Dutch in 10B7 r It was again in the hands of the 
British flTOM8QE, 1804-15). Area, 24,060 sq. m. 
Population 0901) 75.01G. 
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THE POLAR CONTROVERSY 



Sept, l t £90©-— “We have at last succeeded. The 
flag; has been raised to the coveted breeses of the 
North Pole. The day was April 21* l908. h ' 

COOK. 

Sept. ft, lflOi) — "Have made good at last. Have 
the old pole, I reached it oti April (j, 19011. Stars 
and Stripes nailed to the North Pole** 1 

PEARY. 



The Polar controversy, which has 
interested the entire civilized world 
and is destined to continue to do so for 



some months to come, if T indeed it is 
ever satisfactorily settled beyond all 
question of a doubt, had not developed 
sufficiently at the time of going to 
press to make advisable more than 
the simple recording of the claims of 
tile two contestants. 



When, with the suddenness of a 
flash from an aurora borealis, came the 
announcement, on Sept, 1, from Dr, 
Frederick A. Cook, that the discovery 
had been made by him, the world at 
large was disposed to accept the state- 
ment. Scientific men and bodies natu- 
rally and properly were more cautious 
in their expressions, but comparatively 



few seemed disposed to question the 
fact, and the general expectation was 
that the necessary proofs would be 
forthcoming. 

Then on Sept, <> came the volley 
from Commander Peary heralding his 
discovery, to be followed in a few 
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hours by his broadside attack on Dr. 
Cook. 

It is a matter of regret that Cook 
should have for a moment parted with 
his original records which must ever 
be the most valued possessions of Ins 
life, and that Peary, even though 
smarting under the intense disap- 
pointment of temporary or perma- 
nent loss of first place, should have al- 
lowed himself the expressions used 
toward his rival „ 

What occurred is familiar to the 
reading public* Each gave his story 
to a newspaper as a copyrighted 
4i scoop/ 5 and each story was criticised 
for its lack of scientific foundation. 
Peary wired that Cook’s story should 
not be taken too seriously, as the lat- 
ter had gone no great distance north, 
and never out of sight of land. 

To this attack Cook answered that 
he would not degrade himself so far 
as to answer the message, and the bat- 
tle commenced, Peary attacking and 
Cook remaining calm. Asa result, the 
world, to a considerable extent, has 
become divided into two hostile camps, 
one of which resents the implications 
against Dr. Cook while the other dis- 
credits him, but between the two is a 
neutral body which takes great satis- 
faction that at least one, if not both, 
planted the American flag at a point 
that other dags have never reached, 
and whose motto is “wait. 1 * 




Dr. Frederick A, Cook 



The controversy so far has been 
more journalistic than scientific in its 
nature. When the two contestants 
have submitted their records, instru- 
ments, and what testimony they can 
gather, to an international commission, 
composed of the foremost scientists of 
the world, and when that body has 
made its decision, bestowing honor or 
dishonor upon both, or upon one, the 
world may criticise or acclaim. Until 
then “wait.*’ 



ELECTRIC STORM AFFECTS 
WHOLE WORLD 

For the entire day of Sept. 2 5 a 
powerful electric disturbance, caused 
by the magnetic influence of the 
Northern lights, swept over practically 
the whole world, paralyzing all tele- 
graphic service. The first break came 
early in the morning and for five hours 
telegraphers as far west as Chicago 
wrestled with the strange influence. 
Wires went ‘Mead' 1 one after another, 
and registers showed a pressure on the 
wires of 500 volts of electric current 
from the mysterious source. Brilliant 
sparks flashed when the keys were 



opened. San Francisco and Seattle also 
felt the disturbance, and the systems 
in England and Continental countries 
were also seriously affected. 



PEARY’S ARCTIC SHIP 

The “Roosevelt", the ship in which 
Peary traversed the first stages of his 
dash to the Pole, was built by the Peary 
Arctic club for his attempt In 1905. 
She is a o-masted fore and aft schoon- 
er-rigged steamship, with a length of 
182 ft,, a depth of ft** and a 

beam of 35.5 ft., built entirely of white 
oak* with treble frames* dose together 
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and double planked. Her walls are 
from 24 to 36 in. thick, and her bow 
is backed by 12 ft. of solid dead wood, 
while her stern is reinforced by iron. 



“Zeppelins” or 5,000,000 aeroplanes 
would have to sail unopposed over the 
city. The idea is unthinkable/' 

Other scientists in England agree 







Thfl "Roosevelt” — Ship That Started Peary lor the Pole 



The staunch, ice-resisting little ves- 
sel was designed after Peary's own 
ideas, gained after years of struggling 
against the ice of the North. 



AERIAL BOMBARDMENT 
COSTLY 

A member of the English parlia- 
ment, desirous of allaying the senseless 
panic of the London public, has made 
a series of calculations that seem to 
show that to destroy London with ex- 
plosives carried in aeroplanes or 
dirigible airships would cost the at- 
tacking nation $20,000,000,000. 

if An aeroplane as at present con- 
structed/' says the M. P., “could not 
carry more than 200 lb. of dynamite. 
It would need 10,000 lb. of this ex- 
plosive to destroy the bank of 
England, and therefore 50 aeroplanes 
would be required for that exploit 
alone. To effect the destruction of all 
of London 2,000,000 bombs of 50 1b. 
each would be required, and to carry 
these explosives a fleet of 200,000 



with the member of parliament that the 
idea, as he sees it, is unthinkable, hut 
they also agree that the destruction of 
London by aerial craft need not re- 
quire the complete blowing to pieces 
of every building in it. A thousand or 
so bombs dropped into the vital parts 
of London would be sufficient, some 
believe, to send its people hurrying to 
other parts of the English Isle, while 
fire might be depended upon to aid in 
the destruction. 



SALVAGE EXPEDITION TO 
ICELAND 

During the past ten years $750,000 
worth of property has been cast ashore 
on the coast of Iceland, including 26 
Hull steam trawlers. The majority of 
the wrecks are practically at one part 
of the southwest corner of the island, 
and a Hull insurance company, which 
has lost heavily, has fitted out a power- 
ful salvage steamer to attempt recov- 
ery of some portion of the property. 
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FRENCH MILITARY DIRIGIBLE KILLS FOUR 



By the explosion of the dirigible air- 
ship “Republique/ ? the pride of all 
France, on Sept. at La Lalisse, kill- 
mg' four officers, the French army, al- 
ready mourning the death of Captain 
Ferber, who fell in an army aeroplane 
of his own design a few days before, 
received a shock that cast a gloom 
over the entire country. 

The cause of the “ Repub Hq lie 1 * dis- 
aster was the breaking of a blade of 
the propeller, a fragment of which lore 



and the flight through the air at the 
time was close to 30 miles an hour. 

France has done more to push for- 
ward the science of aerial navigation 
than any other country, and, although 
the last disaster assumed the magni- 
tude of a national calamity, will con- 
tinue to do so with as much enthusi- 
asm and faith as before, yet the death 
list in the past year has found France 
the sufferer in every instance but one. 
Of the seven killed during that period 




Aifship in Which Fotit French Officers Met Death 



through the immense gas bag causing 
it to explode. Like the stick of an 
exploded rocket the tangled mass of 
debris shot straight down toward the 
500 people who witnessed the accident, 
and although the dash to the earth only 
took a few seconds, the bravery of the 
four officers in the airship car was 
apparent to the onlookers. Warned by 
the noise of the explosion that the air- 
ship was a wreck and that nothing 
could save them, they firmly gripped 
the framework of the car, and with 
set faces and without a cry, fell gamely. 
When the spectators reached the piled 
up ruin there was nothing to drag from 
it but the lifeless bodies of Captain 
Marehal, Lieut. Chau re, and Sublieu- 
tenants Yincenot and Beux, The fall 
had occurred from a height of 350 ft. 



six were French men, flying over 
French soil, and all. commencing with 
M. Lefcbvre iti a Wright aeroplane, 
were killed during the month of Sep- 
tember, 

Captain Ferber’s death occurred in 
a somewhat similar manner to that of 
M. Lefebvre, the account of whose 
death is published on a preceding page 
of this issue. 

The photograph of the “Repubtique' 1 
was taken while she was in a disabled 
condition a short time previous to the 
fatal accident. 



An extraordinary record for the hand- 
ling of baggage is announced by the 
Alton Railroad, which claims only four 
pieces damaged out of the 500,000 
handled from Jan, 1 to Sept, l f 1009, 




POPULAR MECHANICS 



cm 




During the Naval Parade the “Half Moon" Summed the "Clermont’' 



HUDSON-FULTON CELE- 
BRATION 

The Hudson-Fulton celebration, one 
of the greatest historical pageants ever 
held in any country, was in full swing 
when this issue went to press. It 
opened with a great naval parade on 
Saturday, Sept. 2i>. in which the 
quaint reproductions of Robert Ful- 
ton’s “Clermont" and Henry Hudson *s 
“Half Moon" passed in review before 
the battleships of the great navies of 
the world, while countless thousands 
of people looked on. 

In the train of the resurrected ships, 
around which so much American his- 
tory clings, were 15 miles of official 
boats. tugs, yachts, excursion steamers, 
torpedo-boat destroyers , and submar- 
ines, During the passage before the 
assembled warships of the United 
States, England. Germany, France, 
Italy, Holland, Belgium, and several 
other European as well as South 
American countries, the guns spoke 
royal salutes in thunderous tones. 

Hardly had the naval parade finished 
before darkness fell, and then New 
York and its hundreds of thousands 
of guests witnessed a fireworks and 
electrical display of magnificent pro- 



portions. It commenced with the 
lighting of the miles of fighting ships. 
Like a burning trail of powder ship 
after ship flashed out in the darkness, 
while jets of illumination from the 
great batteries of searchlights up the 
river flashed into the sky like a vivid 
display of boreal lights. Then up and 
down the river from the Jersey shore 
burst a stupendous display of fire- 
works, making, all in all, the finest 
pyrotechnic display that New York has 
ever seen. 



ROOSEVELT SKINS DECLARED 
GERMLESS 

Following the unpacking of the skins 
sent to the Smithsonian institute by 
Theodore Roosevelt many persons in 
Washington feared the spread to this 
country of “sleeping sickness,” the dis- 
ease that has ravaged parts of Africa, 
and the germs of which were alleged 
to have been found on certain of the 
skins. 

In the first place no such germs were 
found, and in the second, the skins 
were packed in an arsenated solution 
of brine that would destroy germs or 
anything else of a living nature. 
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We Sell Millwork 
lor all styles of 
Porches at 
Cut Prices, 



Our Stair Department 
will save you from $60 
to $125 on 



Millwork for this Porch, 



Oak Stairs, Complete, $28.59, 



Combination Oak Plato Rail and 
Picture Moulding per Fool 7c. 



100 Lineal Feet Oak Flooring, 80c. 



"Graceland” 
Door v. iih Plate Glass 
$11,25 



Windows, 63c. 



Pine Door, 77c t 



500 Sq. Feet Bosk 
Bids. Paper, 37c. 



Old Houses Made New 
at Small Cost! 



Write for Grand Free MillworkCatalog 

5000 Bargains in Doors, Windows, Mouldings, All 
Material tor Stairs, Porches, Vestibules, Grilles, Sc. 
Quality and Safe Delivery Guaranteed Anywhere 

Send for handsomely illustrated Free Millwork Catalog showing 
all kinds of material for building or remodeling. Everything in the 
latest styles approved by best architects. Each of the 5000 items 
offered at a bar gain price. You can buy, direct from the world's largest 
building material plant, whatever you require for modernizing both 
exterior and interior of your home. AH styles of doors, from plain 
pine to finest Art Front Doors of polished hardwood. Prices 81>cents 
up, Windows in every size and style, from plain windows at 63 cents 
to magnificent Venetian Art Glass Windows in beautiful color effects. 
Material for complete flight of stairs, only £24.73 — an actual saving of 
$50 to $125. You will be surprised at the small cost of Hardwood 
Flooring, Plate Rail, Beamed Ceilings, artistic Mantels, beautiful 
Grilles and Colonnades, Sleeping Porches and Other Up-to-date im- 
provements that any carpenter can put in. 

We Undersell Everybody 
on Buildings Material 

We do a business of over a million dollars a year. We carry Immense 
Stocky of cua ran teed building material In our own warehouses and lumber 
yards. No Other concern can duplicate our prices. All Our material is (litar- 
nnteed up to the Official Grades of the Sash & Door Manufacturers* Associa- 
tions, We sell for cash and ship everywhere under an absolute gnaraatec of 
safe delivery and satisfaction ot money back. 

If you are irolng to btdfd. remodel or repair a house, barn or any other 
building, we can save you from S3 to 75 per cent of the usual cost. Don't fail 
to send for the Free Catalog of Millwork and Building Material. 

Gordon -Van Tine's Famous Book of Flans FREE! 
44 Complete Houses, Bungalows, Cottages, Barns 

The most popular Collection of plans for beautiful, practical homos, Up-tO- 
the minute in style. Correct in every detail. Designed by licenced architects. 
Don't build until you see these handsome homos. The complete Book of 
Flans mailed free OI) receipt of JA cents to cover cost of packing and postage. 



Gordon -Van Tine Company 

World’s Largest Building Material Plant 

. ISSTU Case Street Davenport, Iowa 



"Clare men t, " Door, 
with CJuj r Gla si, $1 .50 



Art Window, $3.75. 



‘'Mjnhsllan." Door, 
Etched Glass, $3.16. 

Stair 

M 1 Newels,’ 



Price, 
$2.83, 1 



Please Mention Popular Alecnonict: 
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What Position 



Is there some position “higher up"* that you have your eyes on, but which requires 
speriaf training to secure and hold? Is there some line of work that appeals to you more 
strongly than the one in which you are now engaged, but which calls for expert knowledge? 

Summed up — is lack of training keeping you back ? If so, the International Corres- 
pondence Schools have a way by which you can advance — a way that is within your 
means — that doesn’t rob you of your working time— that doesn't necessitate your leaving 
home — that doesn't mean giving up the little pleasures of life — and that doesn't require 
you to buy a smg/e book. 

Mark the attached coupon and learn how the L C. 5. can advance you. Marking it 
costs you nothing and yet brings you information and advice that wif/ help you shape 
your career—information and advice that you cannot get elsewhere at any price ? 



Men Who Have Won 



With (he help of your Course En Cheittiiflry, t wa s able to (fain, a 
sufficient knowledge of Sugar CJii-iiimry while- working u dec* 
trieiati, afterwards gcIMnif « position of Assistant Chemtel, and have 

now Mfln^d 1u the position of As+iatunt Chemical Superintendent 
in a Bu^ar House making 3QQ.0W hogs of sue ar each crop, 
HEHHEttf W- AS DEM, 

Preston, QrJen (*, Cuba. 

When enrolling In [he I, C. 5, I WM engaged m A common 
laborer with no rcuMlar employment. Some time after enrolling | 
wait offered a position as Fireman In ihc Union Utility Company, In 
which I am employed kh Ath engineer, to which position I was pro- 
moted in she m onlhs. The Cfcle f Engineer. and Engineer an tL one of 
the two Foremen are 1. C. S students, And Other I. C- S- student* 
have gone from ibis plan t to take U> better Jobs. 

T can r hank the 1, C. S, for the advancement 1 have made aod 
can heartily recommend it to anyone, 

EUOEN £ C. BOWMAN, 13 Kin f wood St., Morgantown, W. Va. 



A Course in Ihe 1. C. 5. is wrll worth Jts study- 1 know the 
price of xny Course has been returned to me many f-u Id. 

When I started this Course I waa employed as wi reman for Ihe 
Pennsylvania Railroad Company. in Jersey City, in January, 1M6, 
1 WAS appointed Chief Electrician Of Grcunvllte Power Plant, 
with an additional Iti.fll per month In pay. I am suru that it In 
only on account of I - C, S, training that I am able to Mil ihla position 
satisfactorily. I am, therefore* If lid 1 Started lo fltldy And Will 
recommend the Scbaoh to any one, 

J, F* AFELDORN, 

!t GanieOii A^,, Jersey City, N. J, 

I held the position of aetnnd'ltnEid to overseer In a Cotlon Mill 
when I Mret hegan with the international Com-arpundcnce Schott Ls. 
{ now hold the position of Super!*} endent in the Cotton Mills of The 
Courtenay ManuTacluriiftK Company. 

The L C, S, have been a great aid to mo. 

(a, B, BYRD, Nr wry, Oconee Co., S. CL 



1 took A Conme With year Schools for about f out months before 
liking ah examination on May If, 1HM, and on Feb. £, lfOS, I com- 
menced my work A# Clerk to the Cashier of Customs with a salary 

oftl ,000. *0 ft year. 

( have X very pleasant post Han in contrast with my former 
position, which was a teacher in the Public Schools, with an In- 
crease at over IP> per cent In salary. 

JOHN M. SNOOK. 

Cdra Of Custom House, Baltimore,, Md, 



At Ihfr beginning of my Study tor Architecture 1 wa# working as 
a Cow -PU&Cher* ‘^■r 1 Ranch. After receiving my diploma, J 
went Into paring rtthip with an Architect and was very succession, 
and later dissolved partnership and moved out bare where I Am 
running an Office uE my uwn, 

I have good prospects ahead, and am already snowed under 
with work. It has. increased my salary over 1H per cent since j 
enrolled with the L C. S, 

H It. PAIGE, Blanco, Colorado. 




ricaJie Mention Popular MtXrhoniat 
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Do YOU Want 



Mark the coupon and learn how the I. C. S. can change you from a dissatisfied to a 
satisfied man — flow it can fit you for your chosen occupation — raise your salary— make 
you successful. 

The f. G S* can do alt this. This is proved by the 300 letters received every 
month from students who VOLUNTARILY report better salaries and positions as fhe 
direct result of i. C* S> help. During August the number was 387 . 

Your advancement rests with YOU . The first step forward is the marking of the 
coupon* The I* C S* method is adapted to meet your particular needs and means* 
Read the following testimonials and mark the coupon NOW. Besides bringing you 
full Information, the coupon also entitles you to the I. C S. monthly, “Ambition,” FREE 
for six months. 



Positions “Higher Up" 

Wh-anl first look up your Course I was a Machine Shop Clerk at 
Montreil OottQJ] Company, VsJJeyfield, P. G.. Canada. After finish- 
ing, t obtained 
vacant, 
earned 

gl fleering Department at Howard. & Bulla ugh 's, Cotton Machinery 
Makers, Pawtucket* ft. T. I kept my position all through the late 
lime at depression and I know I am giving satisfaction. 

CHARLES EDW. FOSTER, Cham be 




EDW. FOSTER, 



jer St,. Y alley Falls. R. I. 



Within a few months after enrolling I started making show-cards 
for merchants. The business increased ho much that a day did not 



have enough hours for the work I had on hand. When I was Iti years 
tkinf. .... ^ 

- ' if my 

business continues In increase as It has in the last two months, I wiLt 



] was making' regular card writer's wages on every card 1 made, and 
during the last two years my income increased lo double. 



he clearing |10Q ft month hv the end of the year, 

J. KING FORREST. 3<H E. Ruby St., Argentine, Hans, 

t think the International Correspondence Schools is the greatest 
Institution of Its kind, and 1 would not hesitate to recommend any 
of lt3 Courses of study to anyone who might be interested in the 
same. When I Started I a study through you 1 was earning fc3- S5 per 
week, and in less than three years was earning almost three limes 
that amount, and I hope to make dill more in the near future. 

I would also like to state that on May 1, IMS, another Architect 
and, myself will open an office in New York City, 

B. E. EED11XE, UO First EL, Newark. N. J. 




International Correspondence Schools, 
b«a ftta svbaNtuk, i p a# 

Flnte explain, without further obligation on my part, 
how 1 ctn qualify for Lhe position before which I Ihtq 



marked X* And also -send uje, absolutely f me, 
Magazine for a Lx men uba. 



L Ambition ' 



11 u«L keeper 


UffllHlcii UfllllBlI 




Hlenog rubber 


Tfli^i b im i.^floter 




iturLlirBNl Wrilfr 


i'lw, l.lglitiita Nispi, 




HlutiT Card Writer 


MwHh. n |fl nisrr 




Window Trimmer 


Hmhufl Ht**S iillRr 




OoMmen-UJ L«w 


Stationary HifUrrr 




IllmlriUar 


civil Kr,ln«r 




Iftflgatr A CnTtuia 


Balltilag i'DBtnrivr 




Civil Kervle* 


IrcliicH^' Li»raltma>*» 




Ckevilit 


Archltm 




Tcrtflc HUt^upU 


Ptrtifl- Ural Knglnrrr 




IO«tr1elBii 


Hiaklii 




Ktaa Engineer 


M 1 n 1 n £ Engineer 





Hi 
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’ It will be sent tree. Simp] \ write your name and ad- ' 
dress on a postal card and sav, "Send me icusr Handy List.” 
The book contains a complete catalog of 200 mechanics 1 hand 
tools- — the largest line offered by any one manufacturer, 

Tt also contains 30 compact pages nt handy reference tables 
and valuable information, 

P, S. & \V. Mechanics’ Hand Tools are i" >r sale bv hardware 
and tool dealers all over the world, and are backed h\ iju years 
of too! making experience and ability. 

Every single tool we send out h as been made h v «£, \\ b cn 

you see our brand you knrrtv ■ tv ho made the tool. 

L This is important, for ii you don’t know who made m 
L your tools you can’t be sure of the quality, B 

The Peck, Stow & Wilcox Go* 

k \ 1 1 ' J l> C l) f the i.anje^: Line of M cchaaicR T 

IV J F Hand Tools Offered by Any Mtlcef 

EftaSli«l\ed 1 H- 1 0 FUa Larue Factories 9 

X Address CdiTcs non JeiVuc 14 30 Mumy _ 

A Sueuu NEW TOftK CITY ' 






. 
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Fighting the Trust 



mrect guarantee: 

l( tfON DlRL ON BOTH MOVE* 

AND CASE 






teW WtNO 

P* TttRN BA * 
l-'iP DIAL 

, H . N *EAWUtr 



p£GUL*TED 

AtflOHAT^Lj-v 



h*IN 3PAJW 




READ! 

A Watch Offer Without 
Parallel 



Write for our FREE book on 
watches; a book that posts you on 
‘Celling systems/* and explains the 
reasons for our most remarkable rock- 
bottom-price offer DIRECT TO YOU 
on the highest grade Burlington. 

IF YOU WANT a highest grade watch (ladies' 
or gentlemen’s), or tf you ever expect to own 
such a watch, write NOW lor the tree Burling- 
ton book. See coupon below. 

We won’t "knuckle down'* to selling systems 
among dealers, so wt have decided to make such 
a tremendous and wonderful offer direct to the 
public on a first-class time piece, that no trust, 
no dealers under contract will or can stop us. 
You too will sche this opportunity to get the "Burlington Special" direct on this wonderful offer. 
You should not buy a worthies* watch just because it it cheap. Nor need you pay trust prices 
now lor a top-notch watch- The free Burlington book explains. 



mS 



$2.50 



A Month At A No-Trust Price 



$2.50 a month for the world's most superb time piece! The easiest 
payments at the rock-bottom — the No-Trust price. To assure us that everybody *wiil quickly accept 
this introductory direct offer t <u?r allow cash or easy payments just as you prefer , 

We ship the watch on approval, prepaid (your choice 
of lady's or gentleman's open lace or hunting case). 
You risk absolutely nothing — you pay nothing— not one 
cent — unless you want the great offer after seeing and thoroughly inspecting the watch. 



No Money Down 



Get the FREE Burlington Book Now Write 

THIS BOOKLET will quickly convince you 
too that you DO want a No-Trust watch — made 
in the independent factory that Is fighting the 
trust as best it can by giving better quality and 
si ipe rh ir wt km an sh i p th no ughou t , we w i ! I qu ic k t y 
convince you that the Burlington watch,. on which 
there is only one rock-bottom price (the same 
rock-bottom price everywhere) is THE watch 
for the discriminating buyer; that it is THE 
watch for the manor woman who wants, not the 
largest selling brand which everybody has, but 
the be*t watch, the watch bought lay experts, 

THE watch that is absolutely perfect in its many 
points of superiority— the Burlington Watch. 

You will be posted on in aide Facta and prices 
when you send for the Burlington Company's 
free book vn watches. 



lor the free book. It will 
tell you what you M 
ought to know before you even exam- 
ine a watch. It will tell you the 
inside facts about watch prices, 
anti will explain the many BURLINGTON 

superior points of the Bur* a* WATCH CO. 
lington over the double ^ Sate 119S Mdlavd 
priced trust products, & ■ 

C ( Chicago - Illinois 

Just send your name ^ Plrnse scad „, e 

and address. obliKations and prepaid) 

A,™ you r f rocs boo k cm wa tche* and 



No Letter fa Jfr 



Necessary— ^ 



COUPON 



copy of yfmr $1 ,0<X) L:b:tLlonjSt: 
with fall expUna Moris of your cash 
or SO a month olkr on the Bur- 
Hnutoii Watch, 



Name. 



'A 

wmoo w 

BURLINGTON WATCH COMPANY Address 

Suite 11»S Millard Station , CHICAGO* IUJNOIS W 
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The Comfort of the 
Telephone 



The Bell System lias become the nerv- 
ous system of the business and social 
world. 

The comfort it affords the women in the 
homes of America cannot be measured. 

Do you measure it in considering the 
value of your Bell telephone ? 

The mother of children can find out 
where they are at any particular hour of 
the day — and how they are — eve n though 
their visits carry them to the country village 
or the city hundreds of miles away. 

The husband on a trip talks from his 
hotel room to his wife at home. 



The Bell telephone has a special value 
because it is everywhere^- because at sight 
you feel a familiar acquaintance with a 
Bell instrument or a Bell sign. 

There are over 4,000,000 Bell stations. 
Yoti cannot use them all, but from time to 
time you have a real vital need for one. 
Which one you cannot foretell 

There are six billion calls over the tele- 
phones of the Bell System every year. 

Many of these are comforting calls from 
afar, calls whose actual money value can 
no more be reckoned than the value of the 
happiness which one man has and another 
man cannot buy. 



There is a world of comfort in the The very existence of the Bell telephone 
knowledge that you can talk together at service has its value to you, even at mo- 
a moment’ s notice, wherever you may be. meats when you are not using it 

The Bell Long Distance service offers , ready 
recruited for your call , the largest body of active 
business m en in the world* If yo u have a telep h one, 
avail yourself of its long distance possibilities. 

The highest type of public service can be achieved only by one policy, one system, universal service* 

The American Telephone and Telegraph Company 
And Associated Companies 



Everp "Belt Telephone Is the Center of the Spstem 
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Her Diamond Engagement Ring 

I'll A MAUnc A C a M fin/i?cT(Wl?iyfT Diamonds nte a better and safer in* 
UlAMOHUb Ab AN INVESIMLINI vestmetlt than real estate s banks, 

insurance or stocks, By the Loftis System you have possession of your prop- 
erty while paying for it, the pleasure of its use and the increase in valuation 
which is sure to follow, Diamonds have advanced in value 10 to 20 per cent 
annually in recent years and their scarcity indicates a still further increase in 
the near future. Diamonds are instantly convertible into cash in emergencies. 



SYSTEM DIAMONDS CREDIT 



Any Pfcrafin ^ hon*it latentlapn, mo matter how far i*iy 
J V tru lifl Grabs may live. may open * Coilfldu filial 
Chnrce AiTount for t Dlamctiil, Watch or atber valuable nrL- 
lole of Jewelry &ndp&y for same In 4 series Of *>oaj monthly 
P4rMant«. 

An Arrnimf With IE* ffl ■ wulS Genital matter, require 

11 "vMHIlll mm UA no HBClirhy- charafl no tnturflati lrn- 

JHxtfTi no penalties and create no publicity, Oar cantcmitirB line 
tbelr charge Accounts wl Lb ns year after year, finding thi-m a 
great couTenlence at &ucn times as C brim man. bln lictay a. anni- 
vonarlup, etc, ffo have do d EMjgreeable prellitiluariu* or vex a* 
llous delays, Ertryc iihiKf Is pte-asauE., prompt aud guaranteed to 
be ut la factor y. We want your account. 

Write for Our New Big Catalog 7S®» * M 

Over 1,-WO Illustrations of Beaut Ifni Diamond Rings. Plus, 
Brooches. etc., ranging In price rromilo.oo to saXhUO. IUkIi Grade 
Elgin aud Waltbam Watches, Lady's and (rent’s sizes, from 43,00 
to i LOO. 00. and all other kinds or Jewelry, Silverware, etc. SoIeel 
any article you wish and H will be sent on approval, all rlmrgce 
prepaid; you Incur no expends whatever. If end rely .satisfactory. 



retain It, paying one-fifth cash and the balance tn eight equal 
monthly payments. Remember there is no interact to pay. 

fhir Prirav are IQ to 15 per cent lower than those of thg 
UUL ri ilm or^unm-y fl p*>t cash retail jeweler. We are direct 
Importers, buying unr Diamonds !□ the rough, which we cleave, 
cut and polio h In our Own wort iliCpi. 1c haying fropn us JO 11 
HflYu the pro at of broker, jabber, wholesaler and retailer. 

Wp Am The Oldest largest and moat reliable Diamond. 
nv rtre I tie Uiue^u jewelry and Watch Credit House in 
tbc World. Eat. 10.58. We refer to any bank In America— iak 
your local bank how we a land in the business world. They will 
refer to their Commercial Agency books and tell yen that wr 
6 land very hlgb, and that our reproeoutatloiiB may be accepted 
w l thou l quest lou. 

Do Your Christmas Shopping Now f ^^^]y 

in the privacy of your own home. Don T t wait until the 
Ohf inttnatl ru^h is on- Mow is the best time to make choice 
wiecticiii.q. Uur Mew Ulastrutcd Catalog, the floHt V yqx 
issued, is sent free. Write for it today. Do it now. 



Tn tlia Pa *1i Riiw^r rtf HiAmnmii wr have a Proposition to make which id thoroughly characteristic of our 
10 tile C~3.su Dliyer or |J13tu0u,QSf house, It h nothing leas than a written agreement to return the full amount 
paid os for a Diamond— leas ten p*r cent. at any lime within oue year, Thus, One mif ht wear * fifty dollar Diamond for A 
whole year, then send it back and get fi&OO, making the cost of wearing the Diamond less than tea centis per week. 



I0FTIS 

■■ BROS & CO. ia 5 a 



Olir iNandSAme SoilVBIlir Sookl&t_ tc ^Ung all about ‘"How Easily Ton Clan 
uui nauuiuim? ouuveim puumci, Wearand Own a Diamond on the Loftla 

System, 1 * will be sent free on request, The Diamond la the emblem of success. 

THE OLD RELIABLE, ORIGINAL 
_ DIAMOND AND WATCH CREDIT HOUSE, 

pprtc o yn ■» Dept M 173, 92 to 98 State St, CHICAGO. ULL. 

LmUO Q» V*v, 1850 BRANCH STORE$-PiU.b™». P»-, ud St. U»H, Mo. 
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Wimt 





No. 43 

“Lea d*r>* Hamm 
Steel F uraace 

Priam i $49'M 

Delivered East of Omaha 
■n if Norfh of Ohio giver 

Pipe* & Registers Exfia 



expeusir 




Free Test at Our Risk and Cost 

As man ufae hirers, directly responsible to, you for satisfact- 
ory results, we will send you a Hess Steel Furnace and com- 
plete heating outfit, including pipes, registers, fitting and 
everything needed* made to fit your measurements, with cor- 
rect plans and instructions fbr installing, at $25 to $100 lea* 
than you can buy from dealers. We deliver the outfit at your 
Station, freight prepaid. You place the purchase price in the 
hands of your local banker, who will hold the money 60 days 
while you test the heater. 

In case the test is m> t satisfactory in every way. you may return the ffoodfi at our 
and the banker will refund yuur money. 

Don’t Pay an Exorbitant Price for a Heating Outfit 

We have manufactured heating on tilts for Sfi yeans, and c?ni figure ymi tlia t there is n r » 
necessity for paying the exorbitant prices detnanffi-d by others in order tu have a modem,, 
high-grade furnace and outllt jit stalled in your building. 

Send ns a rough sketch of any building you wish to heat. Without any charge or obliga- 
tion cm your part, we will have our exin-rt furnace draftsmen: prepare r plan which you can 
easily understand:, showing the best way to heat your building, including every detail of the 
furnace, pipes, registers, etc., in l heir proper places, with the exact cwt to ion of the com- 
pie te equipment. No cl ia rge for tl t is. 

Vrite for our tree luanklets, "Modem Furnace Heating’* and "Thom Be«r Witncis/' They 
tell nuicli yon should know before ordering your beating equipment. Write now' — today^be- 
tore the usual rush begins. 

Installing a Hess Furnace is Easy 

By following our simple, clear plans and directions, any man bandy \\ ith 1 i>o|s can easily 
instil 1 1 a Hess (furnace and outllt. We furnish all the necessary tools. 

Writs Today for Booklets and £fi/ntifa, 31 q Tacoma Bid. 

Hess Warming and Ventilating Go. CWMGO 



nandy Ump — Gasoline Lighting System 

A Shndflwkss 300 Candle Power Light 
tliJi t Cud be turned UP OR 1H>W 5f in.it&ntJy lume , 

L u=i tfiiifl or can be h j ll burning day und h k t & r [ 
n dim iLnltt uf One enndie power Or 
j -it 1 alruont nii cxpeixne nn«l fun he turned up 
injstantJj- to n I ■ n a: j< I i ■■ u- Bright 30 
tan die jtower light tJist will flood a 

sort, room With llflht u» bright a* 

dfO jie la** than cm*.!: bird 
cent un hour and sure fl**? 
tilt*e* i L« remt in n year. OTer 
kerosene, uun ordwtrklt.v, 

One ceiilcn of • I i nt< wi I j 

last 10 to M? hour* 1 
T liij are n E m aild 
saf«, any one can 
hundSe tbern , can lie ti^ed 
ailywherfii in Homp Ktore, 

Gknireh or wherever Rood 
lisht L ne&ierf. Write at 
ficu’i 1 for POP catalog and 
particular*. 

BRILLIANT GAS LAMP CO.. 
Department 1, 42 Slate St CHICAGO, U. 3. A. 





BUf PLUMBING SUPPLIES 
AT WHOLESALE 



| W-^ pay retail prices. Full stock 

1* * a on hand for prompt shipment. Bend 
I for free catalog. b. P, K A R. O L 



Will 

Save 

You 

30$ 



763 to 772 Wert Harrison St, 



CHIC AGO 



THE ENGLISH ILLUMINATING ENGINEER- 
ING SOCIETY, recently founded in London, and liav 
ing for its object the study of the science snd art of 
illumination, has secured as president Prof. S, P. 

Thompson, D. Sc.* F. R. S. The society has received 
influential support from many distinguished authorities 

on matters of illumination in England, on the Con- 
tinent, and in America. Any one interested in the 
objects qf the society and desiring to become a member 
is invited to apply to Mr, L, Caster. Hon. Secretary, 

32 Victoria .Si rev t. I, on don. S, W, 





Don’t Pay Two Prices for Stoves and Ranges 
Buy al Factory Prices* Save $18.00 

HOOSIER STOVES 



Arc Wonderful “Fuel Savers and Easy Bakers/' 

Jo new IfllC) improvements make them the finest stoves and 
ranges in the world. “Why not buy the best when you 
can buy them at such low unheardof Factory Prices!" 

Hoosiers Are Delivered For You to Use 30 
Days Free In Your Own Home Before You Buy 

V written guarantee with each stove, backed by a Mi I Hon 
Diilbirs. Our new 19 HI improvements on stoves absolutely 
surpii anything ever produced, EiTIwad paslal today for fee* dialogue. 



he 



HOOSIER STOVE FACTORY 



240 State Street 

MARION* INDIANA 
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Get Our Book of Bargains 

Select Whatever You Want in it — Take a Year to Pay 



We have just issued a mammoth book, picturing 3 >000 new style things for the home. Your 
copy is waiting. Ask us to send it— FREE. This book shows an endless variety of everything any 
home needs. And every article has been purchased by us, in one way or another, at remarkable 
prices. Everything is sold at actual cost, plus our one small profit. Everything is sent on 30 days’ 
free trial. And everything is sold on credit, Don s t make the mistake of buying things for your 
home before you see this book. Write for a copy now. 




F-VJ0O 

Mutual 

Empire 

Site! 

HlD(C 



fill ctsvfina. 



B l U Q *te*d be*3j 

if 

HI 

hjf 

pOMUCub*; total price, ftJ.lio, 



■If 

anlHwu^s lined; H-Ench dram hitcb 
cLrifl^t; ]lni l rl rftLCimafr. 

first par neat, tl.W month t 
T* pO>TOeuU*; total c 




lUiej-ilUtirJftiiN Turklnh 
Roolt^r, npholKiexfjii uprims peai 
and batik tufted ntiJ rufiled, 
Guaranteed fnbrfoord leather. 
Very lar^-e. 

C | Cfi first rn^m^nt, 7(5 centfl 
month; totJtl.Sl^-05 




K-.&T43-KL telien Cabinet. 

hard wood, oak fro t; 
66 LachOi high! tpn* +ik2fl Inc* a. 
#4 flr*t payment, TB cent* 

V 1 .vU tutintnly tiEir mdntei. 
total priw, SH.76. (1ft 



Factory Cash Prices 

We buy up whole factory outputs to get 
price 6 wh [ph ii one cue com pet e w i lb, Fo r 
there are 500,000 hemes which buy ibelr 
furnishings from tis. Our output Is far 
larger than the combined output of all 
other concerns In our hue. Out buildings 
tor storing and shipping these goods cover 
She Acres of ground. Our combined Capital 

is fj ,t>uo P yuo. 

Such buying power enables ns to under- 
buy everyone else. Then we add to our 
cost just our one small margin of profit. 
And we sell on credit exactly as low an for 
cash. No other concern in America docs 
that. 



Long-Time Credit 

We will sell to you on credit without any 
red tape or public icy — on our open account 
credit plan. N o interest, no security. You 
may have from 8 to 141 months to pay. 

You pay a convenient amount each 
month while you use the goods and enjoy 
them, That is the plan on which nearly all 
house furnishings are sold to city people. 
Alines nobody pays cash down. We 
bring: to you, wherever you arc, these mod- 
ern credit conveniences, YfiL iso SeII you 
at prices which stores cannot possibly 
q,ncte— often below what they pay, 

Sent on Approval 



3,000 Things 
for the Home 

At Factory Cash Price* 

Credit 

Silverware 
China ware 
Graphopheaet 
Washing Machines 
Sewing Machines 
Baby Cabs 
Lamps and Clocks 

30 Days’ Trial 



Bo we gnaranteti a saving of 15 to SOper 
cent under any prices Quoted by catalog 
houses or dealers. If we don’t save you 
that much, we expect and Invite you to re- 
turn the articles to ns. 



Whatever you select from this mammoth 
book will be sent to you on approval. You 
may keep the article 30 days before even 
deciding to buy. If you are not satisfied Ip 
every way— with prices, style and Quality— 
you may Fetid the article back, We will 
pay freight both ways on it and return your 
first payment In full. 

In this way wo offer you absolute protec- 
tion. You have a whole mouth to judge 
the article before you decide to keep it. 
This applies to everything we handle— to 
3,000 things for the home. 

Four Free Catalogs 

Our General Catalog pictures and de- 
scribes over 3,000 new -style things for the 
home. It contains furniture of all kinds, 
rugs, carpets, draperies, and a full line of 
household goods except stoves. 

Our stove Catalog shows styles of 
Empire stoves and ranges, costing from 
89c up. These stoves are the famous fuel 
savers, and they pay lor them solves to 
Ebert order. 

Our Piano Catalog shows all styles of the 
Beckman Pianos, at £100 to USD below reg- 
ular prices. 

Our GraphophoM Catalog shown C?olutH-* 
bia Graphophones and records, ail sold on 
credit* 

Mark on thts coupon the catalog you 
want, and mail it to s today. Do tthijow, 
before you forget. Then see what you got. 



On 

Furniture 

Carp eta 

Rug* 

Draperies 

Stove* 

Ranges 

Pianos 




K-Ot30— rjru«H.-i* Hu*. 1* tfr+U 
tirin' n lifldknrcniE d \ rod and pink 
tow*; highest grade. 

#7 9t first payment. (UM month It 
£- 4.1 paymontaj total juice, tU ». 



f— — 



\ Cut Out This Coupon 

S SPIEGEL, MAY, STERN CO„ 

33 11 -35th Street, Chicago 



Mail me ybtir_ 



.catalogs 



J Vam*. 



Posioifite . 



State- 






SPIEGEL, MAY, STERN CO., 3311-35th Street, CHICAGO 



Please JftfMfiojt Popular Mechanic# 
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WAITED 



AGENTS- SALESMEN 
MANAGERS 



WANTED 



STARTLING OPPORTUNITY TO MAKE MONEY FAST. AT HOME OR TRAVELING-ALL OR SPARE TIME 

Experience not necessary , Honesty and willingness to work all vie ask. We will give you an appointment worth 
150 Ip *7S every week. You mm bn independent. Always have money in abundance and pleasant position futlEing 1 
greatest labor saving household Invention brought forth »n fifty rtw. LISTEN:— One man's orders *2,650.00 
one month, profit $1,650,00 Sylvester Baker, of Pa„ a boy of 14 made SN,00 in 2& hours. C. C, Tanner, la,. 50 y ear* 
old, averages five sales to seven calls. See what a wonderful opportunity! Roam for YOU, no matter wh.it your age 
or experience, or where sou are loeated^if you are square and wiij act quick But don’t delay— territory is going fast 
Read what others ere doing and be Influenced by their success- WORK FOR. US AND GET RICH. 

“I do not *e« how a better sailor could be manufactured,™ writes Parker J. Townsend. Minn. ''Called nt twenty 
homes, made nineteen sales.™— E. A. Martin. Mich. "Most simple, practical, necessary household article 1 hsvtevef 
seen.™ say® E . W. Melvin, San Francisco. ’Took six dozen orders in four days,™ — W. R. Hill, III. ' Went out first 
morning took sixteen orders, N. H. Torrence, New York- * 'Started out TO a.m., sold thirty-five by 4 o’clock,' 1 ' — 
J. R. Thomas. Colo* ‘'Sold 131 in two day»,"~G. W. Ffcmdy, New York. “I have sold goods for years, but frankly, 
1 have never had a seller like this/'— \V- F- Span gen berg, V J. "Canvassed eleven families, took eleven orders/ 1 ^ 
E. Randall, Minn. “SOLD EIGHTEEN FIRST 4j£ HOURS* Will start one man working for me to day, another 
Saturday/ 1 — Elmer Menn. Wis. 

Those words ere real— Utey *** honest, E' Ory order was delivered, accepted and the money paid in cash. 
Every letter is right here tn our office, and we will give the full posloffice address of any man or woman we have named 
if you doubt. This is a big. reliable manufacturing company, incorporated under the Iftwsot the State of Ohio, and 

every statement we make is absolutely sincere and true* YOU CAN MAKE THIS MONEY: Y ou can make 




S3000.00 IN 3 MONTHS 



TURN CRANK 
TO WRING 






THE NEW EASY 
WRINGER MOP 



selling this great im-efiticn— 
The E**y-WrittflerMop— < be 

biggest money maker of the 
age* Think of ill 
A SeH-WHittfiTiB Mop. Kg put- 
tide haiicts En[o ihe dirty ■uriltT, No- 
aching- backs. No stopping against 
’pruodwnurt ■ Kb $oilec 5 ciu^hfS. Ko 
CnntFirtbi |f d t a d ] V disei&E Pom 
Youthen |f inind® to fiJlb ami (ftriil! 



New Lew Priced Household Article 



The above cut diona mop wrung 
dry, mrid -pictures. the good, 
s Iron ir, substantial inAts^ used, 
(hiuuat M'heii mop Ja 
nlKd f-ruht floor It lulo-- 
mailcalfy srral giitc b£ 
out ntady for u ringing, 



that i:d™ I rum (l™r r Cui use scalding v-attr containing string 3ye. Two tumt el cranlc wrings out 
every drop nt wsrtr, M.ikt-i. hoiiiseltee^ia^ a pJeawrt*— Makes the day happy. Simple, [*ractteii+ reliable, ft lasts for years. 
Every ■w^ntin ij jntcrewteU — and bujs. bio talking nfremry — it sells itself. Simply sho^ It and Mke ilie order, 

Could you imagine an easier, quicker, brtitr way to make money tlun supplying ibis denund already crested, , 

We Hjnt mare see nil, tilUMtn, iriinurri, to fill order*. Appoint,. supply, contra] sub-a^rnU, lit per otrrtt 
proHt No Iflrtiimtiit ttqilitd. We own parents and gtrn you exclusive territory, protection, co-opt ration, 
assists nc*. You can't fail, because you risk nothing. HPSDRF.Il^ ARE GETTING RICH. Aci 
Write for Y out cgu4ty tptUy. WE WANT A THOU SAN OMEN AND WOMEN. 

Conti Mondv * Only your name and address on a postal c;trd lor 
oeiro no mmty * information, offer and valuable booklet FREE. 

Tomorrow belongs to the one behind— The opportunity is open TO* 

DAY. Write your name and address clearly, giving name of county- 



This smaller 
picture a hews 
tttdp on lluur. It 
iprfarU opt and 
Is ht-IU down to 
JSemjx at all pom Ph 



THE U. S. MOP CO., 802 Main St., LEIPSIC, OHIO 




Oeisha Diamonds 

TUB LiTIirt MTBSTTinc DIHCuY IRY 

Bright, nparkliug. bocuibi fuS. For brilliancy 
they uqufll the genuine, stapditig nil Lcri and 
pusxie eip^rls. One twentieth Huh exppnao. 
pent frm L with privilege of e >h ED t nation* 
For particulars, priww, utc-, address 

THE ft. ekEaO MPfl. A MPT. ca 
bspi ». 517 W. Jackson Blvd„ CiUciflO. 111. 



THE BEGINNING OF IRON — It is commonly 
believed that the use of iron commenced in either 
Africa or Asia but Ridgeway, in his recently pu3»- 
lislied work, ’‘The ft eg i lining of Iron/ 1 states that ter 
lntesr invests gat inns prnvc fbnl imr was not worked 
in Egypt until the ninth century before the Christian 
era or in Libya until 4 rrf i R > C., that the Semites adopted 
its use still later, and lliat: it has been known in Uganda 
only within the last five or six centuries. In China iron 
is first mentioned in 4nf> R, C, Bronze weapons were 
employed in China unlit ltX> A. D. ; and in Japan until 




TTn-t no orsnitl as a lighting system fn>r Hrtne-J* Chit retied, 
hUvroEt, fnctorioB, Hot-rsls, PtibLio Buildings, etc. MiiJfes 
and hums Its own cus, Ju-H cnnrlle p'wt*. Ca^ts no 
f^actow. TlrE i'll ter Lliun nteeLricily or aeetj letio, cheaper 

ihon knfo:-cuM + 

No Dirt* No odor* No greass, 

ITtv'd Id every ciTiliieil conutfr on Cm doin'. Over BOD 
styles. Every lamp wanfunLecI, Simjilc. durable end 
ahsolundy safe, A complete M_rliiiug plant u£ your own. 
Agents wanted* Writ* h,>r catuiug. 

THE BEST LIGHT CO. 

324 E. 5th St., Canton, O, 
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Just a “Twist of the Wrist” Starts or Stops the Machine ! 

The 19 W Motor Withers arc new at work lb thousands of homes, They are doing Lho work for* 
inerly done by women, at a coat of 2 c«nb a week for powtr? Saving; thousands upon thousands 
of dollars In was.li bills. Saving worlds of ’a ash-day troubles, Leaving the women free to do 
Other work while the machines are doing the washing. 



Washes a Tubful in Six Minutes! 

Handle? heavy blankets or dainty lace?* 

The outfit consists of the famous ] 9 £HJWnsher 
w i t h eit h er Elect r i c M ot c r o r Water AI o tor. Y on 
fn rn on the power as easily as you turn on the 
light. and bac k and forth goes the tub, washing 
the clothes for dear life. And it's all so simple 
and easy that overseeing its work Is mere 
child’s play. 

A Self-Working Wringer 
Free With Every Washer 



190U El &c trie Mator Washer 
Can be cunnecEed wlih any ordinary 
Electric Light Fixture 



1 900 Water Motor Washer 

Cim lie cnunQiled with 
any wnter tap instantly 



Th e meter runn P a? her find W rln ger. We su a rantee the perfect work l nc of tk>th 
eatra ubargi' fur Wringer, win ell i - mu* Of tilt! flaunt inmie, Write for FTtlit: IHM>K 
piul ;tt> FttliL TitlAI, tU't'Kltt Lm-tV t ctauOt! Don't hn* it enn't be dope 

I,™ tjw iTioJi prorve that it cun. flat we do not. Jink von to take cutr word for it. 
We offer to (feed it 19tM> Motor Waaher h>U atoolule Free Trial for an eutlre month. tci' 
any rtHUFusn-ubJe pernon. iSot a cent of secti city— nor n promise to l>tir, Jput >ovr 
wrmi thB| 10U will give it a tout* We cvi-n n#»e to imj the tu lprlit. and will fc&ke 
It 1>M’« if it IbiIh toilo nil we elinm for it. A poatnj curd with your nniov end iddrenf 



iwllt to tta Unlay will l-rims you >. tie liOOE me by return ninll, 

All eon^ppaidenre should ho &ddrara#d t.e IBW WASHEB CO., 3 j 5« Tfr^ry 
Wh. iMriL'liaiulcm, N. V, Or. If you live In Cunacla, write to Uie Can ad lap Wither 
Co.. 360 Yon pe Kt,* Toronto. Catnidn, 

BRANCH HOUSES : We maintain branches at 3947 Broadway, Naw York City, and 1113 Flatbush Ave„ Brooklyn, acid In 
all urine ip»J cities. We also make sUituntotb from our warehouses In Kansas City. San Francisco and Seattle. 




700 A. D, According to Ridgeway. the metallurgy of 
iron must have originated in central Europe, espe- 
cially in Noricutn, which approximately represented 
modern Austria and Bavaria. Only at H&llsatf ami 
in Bosnia and Transylvania, from which countries the 
Ach atari* and Durians are supposed to have migrated: 
to Greece, are found evidences Of & gradual introduc- 
tion of iron, nt first ;ts an ornament applied to the 
bronze which it ultimately displaced. Everywhere else, 
jeon was introduced am lid enly-^-a fact which implies, 
a foreign origin. Oi course Ridgeway doe* not assert 
that iron was unknown outside of central Europe. On 
the contrary, he states that meteoric iron was known 
in Egypt in remote antiquity, but that it was worked 
as flints were worked, by cutting or chipping, and was 
not smehed. Jn other words, it was the metallurgy, 

not the knowledge of iron, that originated in central 
Europe.- — Hardware and Metal. 



WONDER OIL LAMP 




FREE 



This L-s a genuine offer to lamp 
users, made to introduce the 
Wonder [neftndefcteni 100 -Candle Power Khto- 
si-tin f)il Lamp in every locality, Many times 
Brighter, Cheaper arid Safer than Gasoline hire- 
tric.il s’ or ordinary lamps for lighting Homes, Of- 
fices, Slorc-s. Halts and Churches. e ask that 
you show it to your neighbors. If you accept the 
proposition Vfr will send you. wo will give you a 
lamp FREE, c-cml your name and the name of 
your nenre.st express office. 

UNITED FACTO KIES COMPANY 

ba f treat Lamp Kou» n Anierlcu 
419- FACTORY HLDC, t KANSAS CETY r MO, 







How To Save 
On Y our Stove 

By Our Direct-From-Factory-To* 
You Selling Plan 



Write fur out Catalog No.473and 
compare out prices with others. 

Thai's all the proof you need. 

Thousands of our customers have 
written us there's no better stove 
than the Kalamazoo, anywhere at 
any price. 

Our catalog tells you bow to buy 
— bow to know a good stove. Our 
credit plan makes paying easy, for 
all responsible person*. 

We in a L:e all kinds of stove* and ranges for all 
purposes. Select from our Catalog— buy direct from 
us— the man i* torturers — tor 



aslKlays' approval test. 
Freight prepaid. Safe dell* 

mi a ran few! 






